
Vql. VIII, Part III 


Quarterly 


THE 

AGRICULTURAL JOURNAL 
OF INDIA 



AGRICULTURAL RESEARCH INSTITUTE, PUSA 


PUBLISHED FOR 

THE IMPERIAL DEPARTMENT OF AGRICULTURE IN INDIA 


THACKER, SPINK & CO , CALCUTTA 
W. THACKER A CO., 2, Creid Lane, LONDON 



CALCUTTA 


PiiLNTKn UY THACKER, SPINK AM» I'O. 



CONTENTS. 


Disease or I^iCE 

The World’s Cakk-Sugar Industry. A IIe- 

VIKW 

SioJiK Impkovements in the Packing ANi> 
Transport of Fruit in India 


,1he Organization of Seed Farms jn tge 
Central Provinces 

IhE ( UL'n\ ATION AND TkANsE’ORT OF To.MAToEs 
IN India 


Pag/'. 

J, Bufh'V. MB., 

... 20," 

A/.C. ... 221 

F.LS„ 

A‘ f L. (\ 
lloir,inl. ... 21.5 

0. M . A . 2^\■; 


4 I lie r I IJoirard, 

MA.. A.B.C.S., 
f'.L.S., A ^taF'klle 


t. Hointrd. 


The Cultivation of JCounoi rv 01 fans ur 
Ploi'ghs 


. iU 

('. S. Tltniir 


Iransplantatton or Hick ix Ci-iHArnsGAiiH 

Ik <i.on,'th)/K i/./i,, 





Xotes ... 


. 2[a 

o03 

Reviews 








PLATE XXIX. 


l,__XJfra of rice. Advanced stage of pucca ufra, showing the thinning 
of the stem above the top node and the discoloration at the 
base of the ear. Most of the grains are light. Specimen from 
Narayanganj. f natural size. 

2 — Ditto frono a Pusa inoculation. The stem lesion is less marked than 
in fig. 1 and the base of the ear is not affected. | natural size. 

3. — Ditto from a Pusa inoculation, with sheath still in place, showing 

the characteristic symptoms of pucca ufra. | natural size. 

4 , — Ditto. A typical case of thor ufra of aus paddy from Begumganj, 

Natural size. 
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K, J. BrXLER, M.R„ F.LS, 

Imperial geologist. 

Diseases of rice are, fortunately, not coininon in Imlia. 
[Compared with the other staple cereal crops of the countiy, wiieaU 
millets, etc., the rice plant is remai kably free from serious fungus 
enemies. Of the two main classes of fungus diseases of cereals, 
rust and smut, the first is unknown on I'ice, the second rare. 
Insect pests are numerou.s, but usually they attack single plants 
scattered through the fields aiid, though re.sponsible in tlie 
a<T(rrcgate for great losses, the individual ryot gets a crop which 
repay.s him for his labour and is, thcrcfoi'c, not inclined, as r ladc. 
to talm them seriously. 

Ill 1908, however, a disease of a new and much more virulent 
type was reported to be ravaging tlie paddy crop in the di.stiicls 
k Noakhali and Tippera at the head of the Bay of Bengal. 1 1 
had been known for a good many years but had recently increas- 
ed in severity to such an extent as. according to local corres- 
pondents, to bring the cultivating classes to the verge ol ruin. 

' ''.lie cultivators called it from “ upara meaning* abo\e, 

.ssociating it in some mysterious way with the sound of the 
’ Barisal guns,” a curious booming noise heard in the autumn in 
;he Sundarbans and deltaic districts pt Eastern Bengal. 

Further enquiry has shown that the disease also occurs in 
the district of Dacca. Excepting these, three districts it has not 
been heard of elsewhere as yet, but it is spreading aud inav be 
^ covered befo re long in ueiglibouring districts. 
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The syniptoiTis of ulr^ nre sulhciently eliEiriicteristic, thoug]) 
in the earliest stage the cultivator recognises that his crop is 
affected, through signs which might readily escape the notice ot 
a less expert observer. At about the fourth or fifth month of 
o-rowth, the tips of the leaves are found withering and the yomij, 
shoots are pale and flaccid. Later on, brown stains appeal- on 
some of the upper leaf sheaths. Little else is noticed until the 
plants are about to come into ear. At this stage many plants 
are found with the top of the shoot swollen into a spindle-shaped 
thickening, which, on examination, is discovered to consist of the 
immature ear, enclosed in its slieath. In very many cases the 
enclosed ear remains thus imprisoned up to harvest, when it is 
o-enerally found mouldy and rotten. This condition is known ns 
thor (swollen) ufra. In other eases the ear escapes wholly or in 
part from the sheath, but the lower grains fail to develop and 
the upper are usually shrivelled. The term pucca (ripe) ufra is 
applied to this form. The upper sheaths, especially that which 
surrounds the ear, are withered or marked with characteri.stic 
brown stains, as may be seen depicted in the plate accompanyint;' 
this article. On removing these sheaths the stalk is fouiul 
blackened and shrunken for an inch or so just above the upper 
stem joints, especially the joint which carrie.s the ear and thai 
.next below. Other minor symptoms are sometimes present, but 
the above are the usual outward signs of the disease. 

The cause of ufra remained obscure for .some time after ii- 
investigation was commenced. Recently, however, it has been 
determined to be due to a minute worm, belonging to the 
nematode or celworm class, several of which are known to live 
parasitically on animals and plants. Tire species which causes 
ufra is one not previously known, but it Itelong.s to a gcnu> 
{Tijlmclius)* in which are included two of the worst worm 
parasites of cereals. Tylenchus tritici causes the well-known 
ear cockles of wheat, which is found in the Punjab and iscoinraon 
in Europe ; Tylenchus dipsaci lives in the stem of several cereals. 

* A more technical account of the tlisease and of the orj^atiism which causes if, 

Press as Bulletin No. 31 of the Agricnltuial Uesearcii Ins titute. _ 
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iis well as III clover, onions, potatoes, etc. The lieo })ara>ite is 
allied to the lattei, but i.s smaller and lives on the outside of Uie 
tissues, not embedded in them as is the case with '/y-,,, 
dipscf'Ci. 



The parasite [Tyfenchns] ivhich catiscs iifra. Miidi niat;Tiihed. 


In tJie earlier stages of attack tlie worms are found cliiefly 
in the inner layers'of the leaf-bud in the neighbourhood of the 
growing point of the stem. In thor ulVa they congregate on tlie 
shrunken, blackened portion of the stalk avid at the base oi the 
ear. Some are also found within the empty glumes of the car. 
l\\ pncca ufra tlvey are found in tlie same places but the ear is 
more extensively infested, the worms lying within the glumes 
but outside the grain proper, when one i.s developed. 

The individual worms are veiy minute, usually less than one* 
twenty fifth of an inch in length, by one-fifteen-hundredth of an 
inch in breadth. They are therefore practically invisible to the 

naked eye. When a large number congregate in one sjiot, they 
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form a whitish cottony mass. Adult males and female.s, larval 
forms and eggs are usually found intermingled. As in the othf^r 
species of the genus, the mouth of the adult is furnished with a 
minute spine, which can be protruded and retracted when feed- 
ing. The (esophagus has a stout muscular bulb, by the move- 
ments of which the plant juices can be sucked up, after the cell 
wall has been pierced by the spine. 

The number of eggs laid by the female is not known, but 
probably between 50 and 100» In Tylenclfus tvitici as many as 
2,000 are laid. If the rice worm lays 100, whicli nil rtacli 
maturity and are equally male and female, one pair could piaxlucr' 
a quarter of a million individuals in three generations. It can 
readily be seen that the powers of multiplication of such a para- 
site are immense. 

Up to the present it has only been found on rice. A wi d 
grass was reported in one instance to suffer from the same cli.sease 
as the neighbouring paddy, but the observation has not been 
confirmed. On rice the worm has only been found on the above 
ground parts, where it tends to work its way under tlie leaf 
sheaths and round the edges of the inrollecl leaves into the heart 
of the bud. It has not been found in the roots, in the soil or on 
the numerous weeds which occur in the paddy fields. Naturally 
such a search is difficult and it is by no means certain that it 
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rising of the rivers in the hot weather and early in the rains. 
Hence active spread of the disease is confined to the second 
half of the year. How many generation.s occur within this 
period is not known, but there appear to be not less than three. 

The observations so far made indicate that the parasite is 
restricted in its choice of food to living paddy plants. It neither 
feeds, nor multiplies, except when it is living on the growing crop. 

A.S soon as the crop is ripe it coils up and becomes don nan t. It 
true that it must travel through the water from plant to plant 
during the time when iiifectiou is actively going on, and wo have 
found by experiment that if placed in water at the base of a 
paddy plant, it will climb up above the water level and work its 
way into the heart of the leahbud : but it does not seem to 
feed or multiply except on the plant itself, and if ke[)t in 
water soon becomes sluggish. The experiments on this point 
are how'ever, not conclusive, as it is difficult to imitate all the 
conditions which may affect the natural life of the woi'm, 
when carrying out experiments in the lal){)ratoiy. 

In feeding on the rice plant the w^orin is restricted to .siicli 
parts as are without strongly thickened cell walls in the 
(juteruiost cell layer. The spine by which it pierces the wall 
to suck the juices, is small and very slender. It is entirely 
unfitted for the penetration of a stout or rigid barrier, This 
explains the peculiar localisation of the injuries on the stalk, 
ear and ]ea^■es. The outer wall of the stalk is tliiclx and 
silicified, except for a short distance just above each joint, 
especially towards the top. Here it is thinner and ilexiblo 
and here alone the stalk is attHckecl, causing the blackened 
shrunken areas well seen in Plate XXIX. The young ear is 
also not protected by thick outer walls. Largc^ numbers of 
worms have been found feeding in tliis locality, ihe same is 
true of the young in rolled leaves wdiich form the innei labels 
of the bud and also, to a less extent, of the inner surface 
of the leaf sheath, especially towards the free margins.^ t is 
in these last positions that the parasite is always fouua in 1 lo 
earliest stages of the attack. 
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In considering the amount of damage capable of being 
caused by tliis disease, and the possibility of its effective cheek, 
account must be taken of the conditions of paddy cultivation 
in the infected area. 

In the three districts mentioned paddy is the staple crop^ 
occupying over 70 per cent, of the cultivated area. About 
3,000,000 acres of paddy are sown every year, tliough, as the 
land from which two crops of paddy arc taken in the year 
counted twice, the net acreage under the crop is probably only 
from 2;^- to 2| million acres. The total outturn is about 
1,100,000 tons of clean rice. It is clear therefore that the 
interests involved are very great. 

As is usual in the Eastern Delta Districts of Bengal, 
there are three main crops of paddy in the year, the aiis/’ the 
“aman”aiul the “boro/' each sub-divided into a number of 
varieties or races. 

The “ aus ” is sown, in this area, from the middle of February 
onward to the beginning of May, depending to some extent 
on the character of the land and on the season, and is harvested 
from July to September. It is usually grown on land slightly 
higher than the rest of the paddy fields, a fe\v inches being 
often enough ; the object being to select land which will not 
get deeply submerged in the early part of the monsoon, In 
much of Noakhali, however, “aus" is grown on low lands (but 
not the very lowest) mixed with “aman” and sown as early 
as possible, each crop being harvested as it ripens; early 
maturing vaiieties of “ aus," liar vested in July or the first 
half of August, being selected for these low lands. “ Aus 
is almost always broadcasted, though a little is transplanted. 
About one-third of the gi'oss area is sown with “aus." It 
yields less than the “ a man " and the grain is inferior to die 
better class of the latter. 

The “am an" may be divided into two main classes, the 
long stemmed or deep-water rices, which form the bulk of the 
crop in this area and are sown broadcast alone or (especially in 
Noakhali) mixed with “ aus," in March to the beginning ut 
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May, and the transplanted or sliort stemmed “ anvvn ' 1 - 

or “ roa ”) sown in seed beds from May to Julv 'inrl V,’ , 

i„ Sep.e,»b.,. Eotif 

i„ November .„d Deeember. Tl.e de.p.„,er v.ri.'.ij', ' 
coarse and withstand flooding to a remarkable extent bd, 
,,aid to grow as much as 9 inches m 24 hours and to roach " 

length sometimes of 20 feet, When grown mixed with .u, s’' 

they are known as “ bajal,” the mixture being half and half („■ 
more often, one-quarter “ aman ” to three-quarlors - ail •’ 'in 
Noakhali, The deep-water rices are grown in the Imvestlands 
and in some places, where the inundation is early have to be 
sown in February. Tirey keep pace with the rise ’of water anil 
at harvest only the ears and 1 to li feet of stalk are cut, the rest 
often many feet in length, being left as stubble. A cold weathci’ 
crop of pulses, such as Khesari {Lathunis mien,), i.s soinetiine.s 
sown on top of the paddy just before harvest. 


Transplanted “ anian ’ is grown either as a single crop, or 

HS a first crop followed by cold weather pulses, o” as a second 
crop following aus " paddy or jute. The best varieties arc 
grown on the higher lands. In the Western part of Noakhali 
little transplanted paddy was grown until recent years, according’ 
to local information, but there is now about 20 per cent, of tint 
class in the neighbourhood of Chaumuhaiii. This is partly clue 
to the extension of jute cultivatioiu the transplanted padcly^jeing 
taken as a second crop, partly to the ravages of ufi'a on the broad- 
casted crop. The seed is grown in seed beds until the jute oi' 
iiiiinixed '‘aus is harvested, then transplanted into the higlier 
fields after a few ploughings at tlie end of August or in Septem- 


ber. 


Boro paddy is of inueli Itss iniportancu than the other 
two, being practically unknown in Noakhali and occupying only a 
comparatively small area in the other districts. It is grown on 
oiucldy land along the rivers and creeks. It is generally traiis- 
lilantcd, but sometimes broadcasted on the nuul Hats, When 
ti’ausplanted, the seed is sown in late October or November, and 
planted out, usually without any previous preparation of the 
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land, in December or January. Irrigation is required, except 
where tidal water reaches the fields. Harvest is in April or 
May. The yield is heavy but the grain is coarse. Broadcasted 
boro’' is sown in December or January and harvested at the 
same time as the transplanted. 

It will thus be seen tiiat the chief paddy harvest is in 
November and December. The broadcasted aman (including- 
the “ bajal ) leaves a quantity of coarse stubble in a matted 
mass on the still damp fields. This stubble is almost worthless 
as cattle fodder but tlie cattle are often turned loose to pielv up 
what they can of weeds or rotting stubble in the fields. In the 
northern part of the district under consideration the fields are 
sometimes raked clean and the debris burned, but this is certainlv 
rare in Western Noakhali, Ploughing is said to be soinetiii)e-> 
done immediately after harvest but this again is unusual in Noa- 
khali. where the first ploughing of the low lands appears to be 
usually in February, after a fall of rain. The early showers in 
February and March are extremely important in softening the 
heavy clay of the land subject to inundation, sufficiently to admit 
of ploughing with the inferior work cattle of the district. Tbe 
fields which grow cold weather pulses, sown in the mud before 
the paddy harvest, are not worked until these crops are har- 
vested. What remains of the stubble is often collected for fuel 
before ploughing begins. Five or six ploughings are given in 
February and March, or later in the higher lands. The tillage 
operations naturally vary in the dirtereiit qualities of laud and for 
the different classes of paddy it is intended to grow, but, as fur as 
I can ascertain, the low land, on which deep-water ‘‘ ainan” and 
“ bajai ’’ are grown gets less cultivation than the others and inav 
even be under paddy for 9 or 1 0 months of the year, and have 
stubble on them for a month or more after harvest. 

IJfra has been found in aus ’’ and “ am an ” but has not 
as yet been reported in ‘‘ boro ” paddy. In Noakhali the first 
attack is found in the aus ” crop, both that grown alone (not 
common) and that in the “ bajal ” mixture, about the end of 
June, when the crop is beginning to come into ear. It occurs at 
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first in patches which do not spread with great rapiditv ; thoindi 
the loss in a given patch may be complete, the total amount '"of 
damage to the “ aus ” crop is not large, as harvest occurs belbtv 
the attack is widespread. At the time of the .severest ,uw " 
attack early in Augu.st, the broadoa.sted “ aman ’’ is .still less than 
half grown and shows no sign of ears. Careful e.-camlnation 
indicates that the latter crop has, however, the early symptom.s 
of disease even at this stage. It i.s, indeed, probable that .signs 
of infection could be detected in the “au.s" before Juno, buUii 
opportunity has not occurred for examination in the early sta'a'.s 
of its growth. In the broadcasted ‘•aman," whether alone °or 
mixed with ‘‘aus,” whole fields maybe clearly di.sea.sed in late 
August and September. It is probable that there is no real 
difference in susceptibility between the “ aus ” and the “ aman,’’ 
but that there is a progressive multiplication of the cause of the 
disease insufficient to do much harm to the former but capable 
of great damage to the latter owing to its longer period of 
^aowth. 

It is possible to find pUuU at Uie niargiii of spreading patches 
uf disease, especially iu ‘’aus" paddy, sho^vi^g some shoots with 
normal ears, others with different stages of thor and pucca ufra. 
Towards the centre of such patches, where the disease has been 
longer in progress, every car is generally affected. Fields wore 
seen where the loss did not exceed ten per cent, and others where 
it was practically complete. In “ aman" paddy the intensity is 
generally high, as the long growth period allows the parasite to 
multiply greatly. 

Perhaps the most remarkable circumstance iu connection with 
the disease is the comparative immunity of transplanted paddy of 
any kind to natural attack. Transplanted paddy appears to be 
never severely attacked. Indeed it is not certain that it is ever 
attacked at all, but some suspicious cases were seen in transplanted 
‘"aman” about harvest time. These were, bow'ever, compUcatecl 
hy the attack of apiiids and borers. On the other hand it is (juite 
easy to inoculate transplanted paddy artlticiall}", either by insert - 

^ piece of diseased culm, bearing living worms, under tlie leaf 
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sheaths, or by merely placing similar pieces in the water at tlie 
base of the plant. Hence it is, apparently, not so much any 
inherent difference in the susceptibility of transplanted paddy to 
attack that explains why the transplanted crop as a rule escapes, 
as some peculiarity in the behaviour of the parasite which ])re- 
vents it from reaching the crop. It is not yet clear what this 
peculiarity can be. 

Owing to the backwardness of the aiioctcd tracts and the 
comparatively recent date of the organisation of the local De- 
partment of Agriculture, accurate information as to the cxteiu 
of the area affected with ufra, and the amount of damage caused, 
is not yet available. 

In Noakhali District the disease occurs throughout the 
central and western portions of the district, information of iu 
existence in Sudharam, Begumgaiij, Ramganj and Lakhipur 
thanas having been obtained. In Begumganj thana the loss in 
1910 was roughly estimated at 200,000 maunds of grain. Around 
Chaumuliaiii I was told that nearly half of the winter paddy was 
lost in 1911. From my own observations I should think this wa.^ 
an under- rather than an over-estimate. The disease is said to 
liave been known in this neighbourhood for about 30 years. It 
began to increase some 20 years ago and to cause serious damage 
more recently. Several middle-aged men told me that it was 
unknown in their fathers time and has much increased during the 
past six or eight years. This is perhaps as near as we can hope 
to get to its history. 

In Tippera it i.s known to be prevalent near Cliaiulpur. no 
doubt as a northward extension from Noakhali, and also arouiul 
Comilla. The intervening area is probably more or less infected, 
especially as it is said to occur south of Laksam. The intensity 
of the disease is not known. 

In Dacca, according to the District Gazetteer, considerable 
areas in the Madhupur jungle were destroyed in 1904 and 1905 
“ by a mysterious blight called dak which the villagers described 
as a vapour issuing from the ground but which appears to have 
been an obscure form of blight.” Specimens of dak were 
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sent to P sa m IJll and proved to be identical wiHi the ufra ot 
Noakhah and Tippera. In 1912 deep-water “ ainan” paddv ww 
attacked by dah in the Narayanganj sub-division, The iilyeo 
logical Collector of the Bengal Department of Agriculture Babu 
A. L, Som, reported that the disease had been known Ibr .soinc An 
years, but had only become serious within the past live yeai's It 
was said not to attack the “ aus ” crop. His cAlcetious showed 
that the attack was a typical and very severe one. Anotlier hu -'c 
outbreak ha.s been reported rpiiie recently around Bikrainpur 
and is said to extend to the we.st and nortli-we.st for a consiilerable 
distance towards the main .stream of the Padma. It is certain 
that, as attention is directed to the pest by these cnquirie.s. new 
localities will be revealed. It is not probable that these will 
represent aieas of new infection. The evidence so far is tliat 
the disease spreads slowly, and apparent new extensions will be 
tor the most part merely the result of more careful enquiries for 
some time to come. It is hoped to arrange for a .survey of tlie 
infected tracts during the coming year. Those who know (he 
means of communication available in the district, s mentioned, 
during the paddy season, will appreciate the ditficultie.s of 
this task. 


It is obvious that the best methods to adopt in [iohtiiig this 
disease cannot be decided on in a few montlis. Experiments wiil 
have to be carried out witliin the atfoeted area and. as in all cro[) 
experiment.s, may have to be repeated for several years before 
reliable results arc obtaiuetl. Still, as the need is [iressing, there 
are several measures which can be advised for immediate practice 
and some of these have been already recommended and are being- 
tested by the cultivators themselves. 

All the possible measures to be considered may be divided 
into those directed against the parasite and intended to lead to a 
reduction in its numbers, and those whose object is to render the 
host plant less susceptible to damage. 

Into the first group fall all attempts to kill the parasite. It 
IS, I think, useless to try any direct attack on it while it is 
fretively swarming in the fields during the growth period of the 
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plant. Spraying a crop like paddy in India may be at once 
dismissed as impracticable. The addition of some vermicide to 
the water on the fields might be feasible were it not that the 
majority of the worms are out of reach of the water in the inner 
layers of the bud and towards the top of the plant. The cost 
of dealing with any large area would also probably be prohibitive, 
During the cold weather months, when the worms are inactive 
in the stubble and grain, direct attack is more hopeful. Success 
at this period will depend on several factors. There is, first, the 
ability to destroy any large proportion of the worms in a given 
crop. Secondly, destruction must be carried out over a sufficieutlv 
large area to prevent reinfection. With a motile organism and 
large movements, tidal and gravitational, of the surface water, 
the chances of I'einfection will probably be considerable. There 
is, thirdly, a possibility that the disease will be found in some 
localities in the “ boro” paddy, a crop which grows during the 
only months when active measures are feasible. Thi.s i.s, perhap.^. 
not an important ditficuUy, as ‘‘ boro” paddy is not as yet known 
to get the disease and is besides confined to certain well-defiiifed 
tracts. It need not, for instance, enter into calculation at all 
ill Noakhali District. 

I believe that it will be found possible to reduce the parasite 
considerably by burning all the stubble left after the harvest of 
the winter rice. It may be necessary to supplement this hv 
securing worm- free seed and by some cultural treatment of the 
soil. A certain proportion of the worms undoubtedly pass the 
early part of the period after harvest in the stubble. Others 
equally certainly go to the grain heaps through ears affected with 
p^icca ufra. AVhether any remain alive during this period in the 
soil is not yet certain. The evidence, so far as It goes, suggests 
that these last two lots of worms are not of great importance 
ill renewing the disease. If tlie disease were commonly seed- 
borne, ex:tension would probably have been much more ra})id 
than has been the case, as exchange of seed from one locality to 
another goes on to some extent. If it were soil-borne, the soil ot 
transplanted paddy fields would certainly have been infected long 
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especially as it is the practice at the end of the cold weather 
to spread soil from the lowest land on to the fields intended for 
jute and from which a second crop of transplanted winter paddy 
will be taken. We know from the inoculations that these plants 
will get the disease if the parasite readies them and we may, 
therefore, conclude that it is not preseait about tlic time of 
transplanting. 

Some encouraging reports of the beneficial effects of bnrniiio 


the stubble have already been received, the recommendation to 
,|o so having been made last year by both Mr. Fletcher, 
Officiating Imperial Entomologist, and my.self The damage 
(lone by borers in the districls affected with ulVa i.s .such that Mr, 
Fletcher strongly advised burning the stubble as a regular 
ooricultural routine. The practice is widespread in other parts 
of Bengal and should be introduced everywhere that ufra or 
serious damage by borer.s occurs. 

Experiments on the effect of more thoroughly working the 
soil of the lower paddy fields than is customary are advisable, as 
even though the worm may not remain alive ordinarily in the 
.soil, it is likely to be found in shed grain and fragments of stubble 
oil the surfivee. By ploughing these in there is a prospect of their 
speedy decomposition and consequent death of the worm if, as tire 

evidence suggests, it is unable to live long in moist .soil. There 

are difficuUks in the way, however, since mueli of tlic lower land 
oets very bard after harvest and has to be .soi'tened by the spring 
showers 'before the local cattle can plough it. Furthermore, th.> 
peculiar nitrogen relations of rice are such tliat there is a danger 
lif causing a serious loss of nitrogen or the accumulntum ,..t 
rwisonous nitrites by over-cultivation. 

Should it be found that the use of infected seed is more 
dangerous than at present appears to be the case, steps will have 
to be taken to ensure a supply of healthy seed. Tins will require 
some organisation but .should not be beyond the power of the 


local Department to undertake. 

Into the second group of prophylactic mea.sures all all efforts 
to improve the health of the plant and to grow ,t under conditmivs 
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which will render it less liable to infection. The practice of 
transplanting should be encouraged wherever possible, owing to 
the observed freedom from ufra of the transplanted crop. It 
will probably be objected that transplantation on a larger scale 
than at present is not po.s.sible, owing to the nature of the annual 
inundation, but I am by no means satisfied that this is the case. 
The mere fact that the transplanted area near Begumganj has 
considerably increased in recent years, partly as a result of the 
extension of jute cultivation, is sufficient to disprove it. Ihc 
people are already transplanting more than they did and would 
probably do so still more if urged. Transplanting is much more 
troublesome than broadcasting and the cultivators in Noakhali, 
n.s in certain other paddy tracts, are uncommonly lazy. In these 
matters influence counts for much and I think a good deal can 
be done towards increasing the transplanted area. 

Liming the soil was tried, at the instance of the Bengal 
Department of Agriculture, in 19\-2. It appears to have had 

the effect of delaying the first appearance of the disease but not 

saving the crop. The cost is so high in Noakhali District as to 
make it doubtful if it can be used on a large scale. 

The evidence, so far as it goes, appears to suggest that rice 
i.. more susceptible to ufra when it is grown under eonditium 
which preclude the aeration of the soil throughout the greater 
part of the year. It is true that inoculations in fairly permeable 
soil succeeded at Pusa, but the attack was not so severe as 
is commonly met with in the submerged paddy fields near 
Begumganj. The growth of deep-water broadcasted paddy in a 
great deal of this area cannot be avoided, owing to the nature d 
the levels, but something might be done to promote drainage 
over considerable areas. The improvement of natural drainage 
in Lower Bengal has been prominently before Government for 
.some time and any steps in this direction, in the districts alfected 
with ufra, will probably help in reducing the losses cau.sed by the 
disease. 

A serious disease of rice is one of the greatest calamities 
that could befall the people in districts such as those referred to 
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■tbove (where nearly three-quarters of the cultivated area is 
under paddy) fur no other food crop can replace It. When in 
addition, the disease is of a highly infectious nature, as the results 
of the inoculations show it to be in this case, the risk of spread to 
other areas is even a more important consideration tlian the losses 
caused within the infected area itself. On the one side is the 
whole of the enormous paddy area of Bengal : on tlic otlier, at a 
greater distance bub joined by an almost continuous belt of paddy 
cultivation, is the Irrawaddy Delta, which supplies the bulk of 
the export rice of India. Were it certain tliat traiisplantcl 
paddy would remain immune, the greater part of these areas 
might be regarded as not exposed to serious risk, But trans- 
planted paddy has been artificially inoculated and it is not safe 
to rely on its apparent immunity. No reports of the disease 
having appeared west of the Brahmaputra have been received. 
The Irrawaddy Delta is also free from it, so far as I was able to 
determine during a recent tour in Burma, though several little 
known and comparatively unimportant rice diseases were 
found. 

Rice is perhaps less subject to disease than any other im- 
portant cereal. The appearance of a new disease of such intensity 
that the crop in many fields in the infected districts ha.s been 
found not. worth harvesting, is an occurrence that commands 
attention. In more advanced countries it is probable that a 
special staff would be deputed to secure an immediate thorouoli 
investigation. We have not yet reached the stage in India 
where this is possible and the available staff has many other call.s 
on its energies. The Government of Bengal lia\e set aside 
Rs. 11,000 dui’ing the current year, for tlie trial on a large scale 
of measures calculated to check the c1isea.se. It is lioped shortly 
to obtain farther information on some of the points wliicli still 
remain obscure in the life-history of the parasite and the be- 
haviour of the host plant to its attack. In collaboration with 
the Bengal Department, we shall then be in a po.sition to fio-]it 
it on more rational lines and with better prospect of success. At 
our recommendations are more or less tentative and we 
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must await the results of the experiments which have been 
planned or are already in progress before undertaking the 
work on a scale commensurate with the importance of tlie 
subject. 



THE WORLD’S CANE-SUGAR INDUSTRY. 
A REVIEW.* 


BY 

G, CLARKE, FIX., 


Ayricullrcral Chemist to the Govevnment of the United l^rovinees. 


PART I. 

Historical. 

Attention has been attracted by the increase that has taken 
place in recent years in the production of sugar manufactured 
from sugar-cane, partly as the result of the altered polities of 
certain countries and colonies, and partly owing to tlie increased 
care paid to the business and scientific sides of cane cultivation 
and manufiicture. 

The following table will show the change from the time 
when cane-sugar was first threatened, and then in clanger of 
being wiped out, by the competition of the privileged beet-sugar 
in the European market, to the present day, when cane-sugar is 
holding its own, and when a position of equilibrium has been 
established, that seems likely to last. 


* This is a review of “The World’s Caoc-Siigar Industry, Past and Present " by H. C 
Prinsen Geerligs- Price 12/ (N. Rodger, Altrincham, Manchester), 
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Table I. 

World’s PrvductioH of Siujar excluding British India, 


Ykar. 

Tons. 

Beet-root 

Sugar. 

Tons. 

Cane-Sugar. 

Total 

production. 

1859 60 

451,584 

1,340,980 

1,792,564 

1861-65 

529,793 

1,446,934 

1,976,727 

1869-70 

846,42*2 

1,740,793 

2,587,215 

1874-75 

1,302,999 

1,903,222 

3,206,221 

188U-8! 

1,820,734 

2,0*27,052 

3,847,786 

1S84-S:> 

*2,679,400 

2,225,000 

4,904,400 

1889-90 

3,536,700 

2,138,000 

5,674,700 

1S94 95 

4,72o.800 

3,531,400 

8,257,200 

1899-00 

5,410,900 

2,880,900 

8,*291,8(10 

190203 

5,-208,700 

4,163,900 

9,372,600 

1904 05 

4,870,000 

4,776,000 

‘ 9,646,000 

1909-10 

6,588,000 

6,177,000 

12,765,000 

1011-12 

6,801,000 

6,548,000 

13,349,000 


lsh\ Geerligs’ book on the World’s Cane-Sugar Industry. 
Past and Present, appearing at the moment when the industry 
1ms taken a new lease of life, is of great interest to both the 
technical and general reader ; and of especial interest to Iiidin. 
which has from the remotest arjes had an enormous acreajje 
annually under cane. 

Until recent times India has been singularly unmoved by 
the political and social commotions, that determined the location 
of the sugar-producing crops. Able to produce sufficient for its 
not extravagant needs, and even in times gone by to export, it 
went on its way unmoved ; and it is now a matter for speculation 
whether the Indian people will put their house in order, and 
take advantage of the changed conditions to increase their out- 
turn of sugar to meet their expanding appetite for this article of 
diet, or leave the profits of doing so to other countries. 
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they grow their own sugar, or pay the enterprising inhal.itants 
„f Java, Mauritius, and probably Formosa ainl (he Philippines 
to do so for them ? 

Anyone interested in this subject will be well repaid by 
reading Mr. Geerligs’ work. The early history of sugar i.s told 
with great ciearnes.s and charm, and without' the teclniological 
detail which, as a rule, tries the patience of the general 
reader. 

Sugar-cane and a crude sugar made from it were found by 
the Crusaders on the shore.s of the Levant, whither it liad been 
taken, probably from India, by the Saracens. It was introducetl 
into Spain as early as 750 A.D., where, it may surprise many to 
earn, it still exists as an indust rju 

The growth of eaue and manufacture of sugar, then a rare 
nid highly appreciated delicacy in Europe, was extended and 
fostered by the Crusaders, and the semi -religious knighthoods 
5 stablished by them, wherever possible, and from the shores of 
the Mediterranean the sugar consumed by Medifcval Europe 
was procured. 

The extension of the Turkish dominions, and the general 
break up of Mediaeval Society threatened this source of sujiply, 
and caused the Portuguese and Spaniards to introduce it into 
their colonies of Madeira, the Azores, and West Africa, whence 
they supplied the sugar required by the European market. 

The discovery of the new world, opening up an unrivalled 
field for human activity, provided a new home for the sugar-cane. 
Thither it was carried by the early voyagers, and tlouri.shed 
exceedingly on a fertile soil in a favoured cdiniate. Fostered by 
the introduction of slaves and assigned labourers from Europe, 
the industry developed enormously, and sugar, from being a 
delicacy procurable only by the rich, became an article of 
universal consumption. 

From the end of the 17th, during the 18th, and in the early 
part of the 19th centurj", the European colonies of the West 
Indies and the Americas were the main producers of the worlds 
jupolv of 


siiffar 
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Their supply, inftdequftte to meet the increOiSing demands 
in the early days, was supplemented by imports of raw sugar 
by the Dutch and English East India Companies, but as the 
production of the colonies of the new world increased, this trade 
languished. 

The rich West India Planter is a familiar figure in the 
literature of the period, but the days of unrivalled prosperity 
were not to go on for ever. Rumours of the abolition of slavery 
were in the'’ air ; and in the middle of the 18th century hv« 
events happened, which were destined ultimately to strike a 
fatal blow at the supremacy of the Cane Industry. 

In 1776, a motion for the abolition of slavery was brought 
before the British Parliament ; and in 1747 Maggraf communi- 
cated to the Royal Academy of Science and Literature in 
Berlin the discovery of a crystalline sugar in beet-root. The 
effect of neither of these events was, however, felt at the moment. 
The long-planned abolition of slavery did not become a settled 
fact in tL British dominions until 1834, other European Colonies 
liberating their slaves a little later. 

About 1840-1850, when the abolition of slavery' had had its 
effect on the cane production, the manufacture of beet-sugar in 
Europe began to make great progress. Greatly favoured by 
the various continental governments, the process of manufacture 
had been improved, and more and more sugar was extracted from 
the beet. The industry was, moreover, enormously as.sisted 
financially by the system of levying the sugar excise on the 
raw material, and not on the finished product. The tax was 
•settled on the assumption that a certain fixed quantity of sugar 
was extracted from the beet, but, with improvements in manu- 


facture, this figure was soon exceeded. 

The duty paid was returned on all sugar exported, and as 
this return of duty, or rebate, was calculated on the finished 
product, a manufacturer who exported all his sugar received 
back from the excise more than he actually paid, because he was 
extracting more sugar from the beet than the amount fixed as 
the basis of taxation, of the raw material. 
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This financial assistance did not matter much as lom.- as rl. 
continental exports remained insignificant, but ivIn-UK' ' 
petition of beet-sugar became acute in the seventies ,t hnl‘?r 
most detrimental effect on the Cane Industry. Tli'e unnatm-,ir 
stimulating effect of the bounty .systenf in r b 

Austria-Hungary, the two most successful beet-grmvina countri. 
led to an abnormal production of sugar. This the nmnufkcturer 
e.Kported to his great profit at the expense of the consumer in 

his own country, and when the crisis in the trade came he did 
not pocket the whole of the premium he was reeeivi,m’f,.om his 
own tax-payer, but shared it with his customers “in other 
countries, m order to get their custom, ^nd ifpo.ssible to secure 

complete control over the production, and stifle competition. In 
other words, beet-sugar was exported and sold under the cost of 
production. 

The cane-growing countries were badly hit, particularly our 
own West Indian Colonies. The conditions of their labour 
market were far from settled or sati,sfactory. They had not 
begun, or in a few rare cases only just begun, to pay attention 
to .scientific methods of cultivation and manufacture, and were 
not ill a position to put up a good fight against so powerful a 
rival as the highly organised beet industry had become. 

The pioduction of beot-sugar went up bj' leaps and bound.s 
until in tlie year 1899-1900, just before the Brussels Convention. 
•2/3 of the world’s production of sugar (e.xcluding British India) 
was made from beet. 


The fact that cane-sugar did not entirely disappeai* in those 
cane countries which relied on Europe for their market, i.s due, 
Mr. Geerligs thinks, to the fact that the producers could think 
ot nothing a little more profitable to grow in its place, .so that 
they were obliged to struggle on, however hard-pressed they were, 
to make both ends meet. 

Mr. Geerligs’ statement of the attitude of Great Britain 
during this period is as follows : — 

“ The British consumers were greatly pleased with the 
existing state of affairs and did not think it wise to interfere for 
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the sake of their colonies. Great Britain, which was not a sugar- 
producing countiy, though a great consumer of sugar, was 
doubtless the very best market for sugar exported by the 
principal producing countries ; and, being compelled to dispose 
of their produce abroad, the exporters otfered their goods to the 
British market even below cost price, jmst for the sake of the 
bounties held out to them. Owing to the rivalry among the 
coiitinental producers, the British consumers, especially the 
preserve manufacturers, who were in the habit of using enormous 
quantities of sugar, got as much sugar as they wanted at a 
pnce at which it was impossible for them to produce it them- 
selves. IDne can imagine that they wished this advantageous!, 
though abnormal, condition to continue, and that they did 
not approve of measures put forward by their own government 
to put an end to the system for the sake of the West Indian 
colonists. 

By the nineties, however most countries, concerned in 
paying them ^Yere getting heartily tired of the once approved 
bounties, and fervently wished to see them abolished. The 
British Government of the day, moreover, began to view with 
alarm the prospect of the total extiiictioii of sugar production 
within its own dominions, and when the last Brussels Conventioii 
met in 1901, after attempts on the part of the representatives of 
the beet-growing countries to do their best for their own manu- 
fticturers, the balance was turned by Great Britain throwing in 
the weight of her influence against the bounty system, whieii 
was finally abolished by the signing of the Convention on March 
5th, 1902, by the representatives of* Germany, Austria, Belgium, 
Spain, France, Great Britain, Italy, The Netherlands, Sweden 
and Norway. 

The subject of the Brussels Convention is too near the 
region of active politics to be further discussed in this article. 
It is however unquestionably the fact that the condition of the 
cane-growing countries has improved since the bounties were 
abolished. They are now able to hold their own, and appear 
likely to be able to do so in the future. 
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The Cane Industry, to quote Mr. Geeriigs, will not be 
able to oust the beet-root sugar manufacture, as an ever growing 
consumption draws on both kinds of sugar, and consequently gives 
both of them a chance to spread and liourish. ” 

As will be seen by reference to Table I, the reliitivc 
positions of the two industries are now about equal. The extent 
to which each will expand depends entirely on the ability dis- 
played in the discovery and adoption of improved methods of 
cultivation and manufacture. 

In the event, however, of another acute struggle, tlie Beet 
Industry will not find the cane countries unprepared, as they 
were in former times. Science has made its way to the tro[)ics; 
The Biologist, the Chemist, and the Engineer, are at work in the 
cane fields and factories, applying modem methods of research to 
the problems of the Cane Industry. 

Improved varieties are being created, tested, and di.stributed. 
Splendidly equipped Central Factories employing the best , 
methods of milling, defecation, and evaporation, are making white 
suc^ar on the spot, and the old and wasteful processes arc being 
abandoned. The yield of sugar per unit area is being increased 
almost everywhere except in India. As tlie author oi the 
book under review puts it: ‘'The Cane Industry knows 
far better how to turn to account any given area than 
it used to do before the crisis.” 


fabt il 


Recent Development in different Countries. 

The second part of his book Mr. Geerhgs tlevotes to 
a detailed study .of the position of the Cane Industry m 
various countries, and much valuable information, not '"ther o 
easily obtained, is collected and auanged in am' ) 
manner. 
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Production was distributed amongst the more important 
cane^producing countries in 1910 as follows : — 


India 


... 2,125,000 tons. 

Cuba 


... 1,804,000 „ 

Java 


... 1,278,000 „ 

South America and Mexico 


... 708,000 „ 

Hawaii 


... 463,000 „ 

United States,.. 


... 335,000 „ 

Porto Rico 


... 305,000 „ 

Mauritius 


... 252,000 „ 

Formosa and Japan 


... 270,000 „ 

West Indies ... 


... 282,000 „ 

Australia 


.. 148,(00 „ 

Demerara 


... 115,000 „ 

Philippines ... 


... 112,000 „ 

Eg^pt 


59,000 „ 


Java and Mauritius supply a large proportion of the white 
sugar imported into India, and are the competitors of the Central 
Factory in this countiy. A knowledge of the conditions of 
cultivation and manufacture in those islands is, therefore, of 
importance and value to the proprietors of Indian Factories. 

The Sugar Industry in Formosa, Japan, and the Philippines, 
is on the point of great development, American capital is 
pouring into the latter country ; and, owing to their geo- 
graphical positions, they are all likely competitors of Java and 
Mauritius in the Indian market It not in the immediate 
future, they are liable to become so at any time should the 
ti.scal systems of the United States of America or Japan 
change ; and a consideration of their possibilities is well worth 
study from an Indian point of view. 

Java. 

Java has been foremost among the cane countries to put 
their sugar industry on a sound business and scientific basis, and. 
thanks to this organisation, was able to take immediate advantage 
of the changed conditions in 1903, and has now outstripped 
all other countries as an exporter of white sugar to British 
India. 



2*29 


WORLD'S CANE-SUGAR INDUSTRY. 

The following table gives the exports from Java and Mauri 
tius to British India from 1894-95 to the present day, and shosvs 
the enormous increase that has taken place in the exports from 
the former country : — 

Table II. 

Exports of Sugar to British India. 


Year. 

From Java. 

Tons. 

Fiuni Mauritius, 
Tons, 

1894-95 ... 

7,692 


18990(J ... 

12,862 

82,055 

1904-05 ... 

96,622 

76,382 

1905-06 ... 

67,746 

107,742 

1906-07 ... 

! 119,929 

133.767 

1907-08 ... 

; 319,251 

109, .338 

1908 09 ... 

312,662 

126,129 

1909-10 ... 

390,376 

147,960 

1910-11 ... 

i 445,621 

136,472 


Java possesses many natural advantages to mark it out as a 
successful cane- growing country — a rich alluvial soil, an equable 
temperature, and it is well watered by many river.^. The system 
of cane-growing resembles that in India in one respect, the cane 
is grown on land that is not the planter’s property, but is rented 
by him for a single crop, or for a small number of years ; but it 
differs from the system in many parts of India in this detail, 
that the cultivation is under direct control, and supervised by the 
factory authorities. 

The Dutch Government keeps a very careful eye on the cane 
cultivation, but the conditions and attitude of this government 
towards the colonies and their inhabitants, as well as the problem‘s 
with which it has to deal, differ so widely from those in India that 
comparison is difficult. 

The planting is exclusively done on irrigated land, and a 
triennial rotation of crops is practised, l\Ir. Geerligs gives the 
following as a typical scheme of cropping ; — 

September ... ... - crop. 

September to Noveiitber ... >.« ... bean, maize, etc. 

November to April ... ... 

April to November ... -•* fallow, bcaii^<, indigo, etc, 

November to April 

April to September of the following year 


csine. 
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The cane is pi at i ted in rows 4 — 5 feet apart, I foot deep Hud 

i-1‘5 feet wide. As the cultivation only allows one crop, and 
ratoons are unknown, every effort is made to secure a bumper one. 

The crop is very generously manured. Manures supplying 
Nitrogen are almost exclusively used, chiefly Sulphate of Am- 
monia ; oil-cakes, such as castor, and cotton to a less extent. 
Potash and Phosphoric acid are seldom applied. The average 
expenditure on manures is put down at Rs. 3 j per acre. 

The following tables selected from statistics given on pages 
128, 129, 134, 135, show the increase in area and production : 

Table III. 


Yield of Sugar per acre. 
Tons (2,210 lbs.) 


(J'809 

vm 

l‘49‘) 

2 9*20 
3-258 


Y RA K . 

1840-44 

1850-54 

1800-64 

1878 

iss;j 

1888 


Table IV. 


1894 95 
1899-0(1 


Area of cane 
planted, 
Acres 


Yield of cane 
' per acre in 
tons 

(2,210 lbs.) 


195 , 5)05 1 

220,440 1 33937 


Yield of sugar 
obtained per 
acre in tons 
(2,240 Iba.) 


Yield of sugai' 
from cane 
per coat. 


3-012 

3-249 


1904-05 


200,412 i 37-854 


3 928 


10-37 


1909-10 


314,335 39-033 


4-033 


ii':n 


1910-11 


335,591 41-945 

! 


4-302 




Those figures are remarkable and everyone will feel that 
Mr. Geerligs is entitled to refer to them with pride. The 
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possibility of achieving such results is largely due to the work of 
the experiment stations, which were established in tTavrt, when 
scientific assistance had to be called in to fight disease iti 

the eighties, and which have since extended their scope into everv 
department of sugar production. 

The equipment and maintenance of Expeiiinental Stations 
devoted to sugar research is, if one may so call it, a 
form of “Bounty” which leads to no international complica- 
tions, and it is one that can give very effective assistance in 
building up a magnificent industry, as the Dutch in Java have 
proved. 

The increase of production per acre .seems to liave been the 
result of (i) the knowledge that has been acquired of the 
manurial and cultural requirements of the soil, and tlie free use 
of imported artificial .supplies of Nitrogen, and (ii) the discovery, 
propagation, and use, of new varieties, wliich can stand intensive 
culture, and give a large tonnage of cane, without suffering dete 
rioration in the quality and purity of the juice 

New varieties of seedling canes, produced from seed by cross- 
fertilisation, have been raised in Java in large niimber.s, propa 
o-ated by cuttings, and thoroughly tested at tlio Experimental 
Stations. By this means varieties have been obtained to suit all 
conditions, some ripening early, some late, some suitable tor 
heavy soils, and some for light ; in fact there is sufficient clioicc 
for each grower to choose the kind best suited to his conditions, 
and always have a supply of ripe fresh cane ready foi' tlie mills. 
The old varieties cultivated before the s^reh disease made its 
appearance have been almost entirely replaced by the new and 
superior kinds. 

This work is proceeding with undimiiiished vigour, and 
great hopes are eutevtained of raising the yield of sugar still 
higher. 

The cost of production of cane in Java is a matter of interest 
to US ill India, as many conflicting state:iieiit.s have been made on 
this .subject. From tlie data given, the net cost ot cane in tlie 
field amounts to 2^ to 3 aiiiias per niauiid, witliout cutting aiic 
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carting charges. This figure Is not less than the cost in certain 
parts of Bihar and Gorakhpur, but is considerably less than it can 
be purchased for in Rohilkhand, and the sugar tract of the 
United Provinces, where 4^-5 annas is not an uncommon price. 

Mr. Geerligs prefaces his description of the manufacture of 
sugar in Java with the following remarks 

The manufacture of sugar from sugar-cane in Java has 
attained to great perfection, and may serve as an example of a 
well-managed and well-controlled business. The ample invest- 
ment of funds in the newest machinery, the activity of the experi- 
ment sugar stations, the adequate training of sugar chemists and 
factory chiefs— all these have contributed towards making the 
Java sugar industry a model one of which it may rightly be 
proud.’' 

The table given below, taken from the figures published bv 
the Mutual Control of Java Factories certainly supports this 
statement : — 


Table Y. 

Java Factory RemlU. 


1 

1 

o 

3 

o i 

o 

'-I 

c 2 

-0 ^ . 
log 

S3 — ri 

Sucrose obtained 
ON 100 PARTS, 

SU(-RO.SE LOST ON 
PARTS OF CANE 
IN 

100 

Ye.^h. 

o 

ii . 

X c;- 

9 m 

i; « 

X 

Sucrose in jii 
parts cane. 

a 

9.^ o 

X 

Cane. 

Sucrose in 
cane. 

Sucrose in 
juice. 

c3 

1 

Filter cake. 

» 

111 

Totai,. 

19(K) 

12-26 

11-04 

90-1 

9-62 78*5.3 

87-15 

1-22 

1 OTO 

1 

1 1-32 

2-04 

190.5 

12-66 

1154 

912 

I 10-33 81'69 

i 

89-51 

1-12 

• 0 09 
! 

1-12 

j 2-33 

1910 

12-54 

11-43 i 

91-2 

1 

1 10-26 Sl-82 

89-76 

l-ll 

0-10 

I 1-07 

1 •2-28 
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The yields of sugar from cane are given in detail for the 
different residencies for 15 years on page l3il. The averages fur 
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the whole island during the years 1900, 1905 and 1910 were as 
follows 


1900 

... 9‘57 per cent, sugar in caiie. 

1905 

.. 10'37 „ „ 

1910 

... 10-33 „ „ 


In these statistics the yield of sugar is calculated by taking 
the quantity of first sugar and second sugar for the full weight, 
to which is added half the weight of the black s troop or sack 
suc^ar. If on 100 canes 8*39 per cent, white sugar, 0'37 per cent, 
refining crystals, I’SO per cent, second sugar, and 0'38 per cent, 
black stroop, are yielded, i\\^ reyidement is calculated as follows :~- 


White sugar ... 

.. 8 39 

-8-39 

Refining crystals 

... 0-37 

-()-37 

Second sugar ... 

... 1-80 

= L‘80 

Black stroop ... 

... 0-38^ 

■2 =0-19 


Total rendenient ... 1075 


The kinds of sugar shipped from Java during the year.'^ 
1900, 1905, 1910, are shown in the following table 


Table VI. 


KlM> OF SUOAK. 

1000- 

19(0. 

1910. 

Sack Sugar 


04 

;m 

SI'S 

1 

.,1 w 

• .-yl ^ 

1 3t)-2 

IJ 11 ]>. S. (Polar. 96*4 

IM 

io-;i 

; 1 <0 

l.vn D. .S. (Polar. 98 ‘0) . 


18 20 U, S. and higher (sold accoidiug to sample) 


i i 


Superior white sugar 

•5 

8*5 

i!4'0 

IQO-U 

1 lOO'O 

! lOO-O 


From this it appears that the Java Factories am 
vea, by year a B.er quality ..irau In feet by f05""| “ 

jabl. by Mu Geerliq. o" F*- >’1. f'™ 
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figures are taken, it will be seen that the kind of sugar has always 
changed rapidly to meet the requirement of fresh markets. 

The prime cost of sugar in Java is given for 11-13 D. S.,- -a 
moist, dark coloured, well crystallised, sugar polarising at 96'5— 
as Rs. 4-2-0 per maund. The cost of producing superior while 
sugar is 7 '2 annas per maund, and for 18-20 D. S. 3 0 annas per 
maund more. The cost of producing the different grades of 
sugar thus works out to the following, including all expense.s 
except interest on capital : — 

Superior, White ... ... Rs. 4-9-2 per maund 

„ 4-5-6 „ „ 

11-13 D. S. (Pol. 96'5)... ... „ 4-2-0 „ 

Other figures are given for 11-13 D. S., varying from 

Rs. 4-2-0 to Rs. 4-7-0 per maund, but Mr. Geerligs thinks that 

those first quoted are the beat. 

The yield of sugar per 100 of cane for a succession of years. 
1899-1910, averages over 10, from canes varying from 13’9 to 
12'1 per cent, sucrose. The average efficiency factor for this 
period is 8M. That is, from every 100 parts sugar in the cane 
81 '1 parts of sucrose are recovered. Such good work is no doubt 
in a large measure the result of the constant and high purity of 
the juice produced under the settled conditions of the Javan 
climate. 


CoMPAiiisoN WITH Upfkh India, 

In Upper India the indigenous canes vary to a much 
greater extent than is generally supposed to be the case, and are 
much affected by annual weather disturbances. One year they 
will be ripe and pure as the result of a well regulated monsoon, 
in another year the percentage of .sugar will be considerably lower, 
and, what is more important, the purity may be so low as to 
render efficient factory work difficult. The actual percentage of 
sugar, and the yield of cane per acre of the indigenous varieties, 
as ordinarily grown by the cultivators, are also figures of an 
entirely different order to those obtained in Java. These facts 



world’s cane-sugar industry. 

should become in mind when comparing the Javan re.sults and 
prices with those obtHiued in India. ‘ 

For instance in a district in the Eastern parts of the United 
Provinces in 1911 the average per cent, of .sucrose in cane in n 
indigenous varieties under experiment was 10-4 I„ i , o , 
the monsoon had been irregular in those parts, the pereeiUale' of 
.sucrose m the same varieties was 8'28, while in the Western dis 
tricts, where good condition, s had obtained, 110 to f"o per cent’ 
was not uncommon, The sugar factory is onlv extracting su.ar 
from cane-it is not synthesising it from other materials "so that 
however good the factory work may be, the outturn is condi- 
tioned by the quality of the raw materials at its disposal If a 
factory in the Eastern districts, where the cane contained in 1911 
10'4 per cent., and in 1912, 8-28 per cent, sucrose, had been work- 
ing at the high Javan efficiency given above, it could not have 
recovered more than 8-4 per cent, sucrose on eanc in 191 1, and 67 
percent, in 1912, while one in the Western districts could not 
have recovered more than 8-9 — 97 per cent. 

Ihe efficiency of large ffictorie.s at work in India coinpare.s 
favourably with those of other countries, but it cannot 
be conceded, that the raw material, they have to work with, 
is of the same quality. The indigenous ukiu and (fauna 
varieties commonly grown, contain from 9 to 11 per cent, of sugar, 
varying with the season. The quality and amount of fibre Is such 
that high extraction is by no means such an easy matter as it is 
with varieties like Rose Bamboo and the thick Mauritius 


Even where it is found that large factories can be worked 
uith the present canes, it cannot be denied that the problem of* 
pronucing white sugar, and competing with other countries, will 
be much easier to solve, if (i) the outturn of sugar per unit area 
is increased by improving and intensifying the cultivation, and 
(ii) if better varieties are selected with reference both to their 
actual sucrose content, and their workability in the factory. The 
writer of this review confidently believes such improvements to 
be possible, though they may be slowly achieved. 
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There is no reason why varieties should not be selected, com- 
paring in quality with the best grown anywhere, where irrigation 
facilities exist. As an instance a Mauritius variety, Ashy Mauri- 
tius, may be quoted. This variety was selected from a number 
of imported varieties, and has been grown for some years under 
the best and most intensive cultivation possible. Last year it 
yielded under these conditions 30 tons of cane, and 101 mauiids 
of guv per acre, and contained 13 05 per cent, sucrose in the eane^. 
The local xihh varieties, such as Keivahi and Saxirati, were only 
giving 30 — 40 maunds giir per acre. 

There is no reason to suppose that Java has reached the limit 
of its productive capacity, either as regards outturn, or acreage 
under cane. Wherever possible, land is being taken up, and 
brought under cane cultivation ; as already pointed out, the pro- 
duction of new varieties is proceeding apace, and careful attention 
to the best Agricultural methods shows no signs of diminishing, 


Mauritius. 

Mauritius is a considerable contributor to the imports of 
sugar into British India, and has this additional interest, that 
the field and factory work is done by Indian labourers, and that 
much of the cane used by the factories is grown by the thrifty 
Indian immigrants, who settled in the island as independent 
cultivators, when many of the large estates were broken up. In 
fact owing to the taste for emigration from India to Mauritiu?^. 
that developed at an early date, the labour question there has 
never been acute, and this permanent complaint of mo.st cane 
countries is absent. 

The Mauritians, however, appear to suffer from some special 
complaints of their own, chiefly shortage of water, lack of irri- 
gation facilities to use such as they do possess, and the periodic 
visits of cyclones, as well as cane and cattle disease. Both the 
large and small planters seem also to be chronic sufferers from 
scarcity of ready money, and their position in this respect does 
not seem to have been improved by the financial system ol 
advances, that has come along with the highly appreciated Indian ^ 
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immigrant. So far as one is able to judge, the Mahajau, in |„ai,v 
raises, is very busy there. 

Notwithstanding these drawbacks sagai' is tl^e oiu^ industry 
of the island— 87 per cent, of the cultivated land is devoteil to it, 
and the acreage and outturn ha.s been approximately constanr 
for some years. 

The system of cane planting is interesting. The (?aiie is planted 
in holes 3 feet apart in rows 3 to 4 feet from each other, and arti- 
licial manure is applied, after germination, in tlie form of Sul[)hate 
of Ammonia, Superphosphate, and Potash, to wliicli dung is added 
afterwards if available. The growing period is ‘2 years in the cold 
regions, 18 to 20 months in the temperate zone, and little over a 
year in the warmer tracts, 1st, 2ncl, and Brd ratoons are taken. 

Mauritius possesses several varieties of cane containing ahigli 
percentage of sucrose, 15‘13— 13d3 per cent, are (juoted as max- 
imum and minimum figures, and they yield a pure juice. These 
were introduced froD) various sources, Java, Trinidad, British 
Guiana, Queensland ancTHawaii, when the older varieties began to 
deteriorate. The yield per acre is tons raw sugar on the larger 
plantations, and Ih tons on the smaller ones cultivated by 
Indians. 

The raw material used by the ]\[aiiritius factoiy is excellent, 
and that doubtless has enabled them to do such good factory 
work, and encouraged the improvement in macliiiieiy. which 
appears to have been general. 

The yield of sugar per 100 canes is liigh, as we should expeej 
it to be, and the efiiciency of the factories is increasing. 

The following figures give an appi'oximate idea of tln^ work- 
ing of the Mauritius factories 

Table VI I. 



A’'ield on 100 eane, 
06 ' 0 ). 

lO'OO 

IQ-U 
10 -.Hi 


Yield on 100 suc- 
rose in cane. 

74 1 
77'1 


Yeah. 
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The cane, where it is not grown by the factories themseivost, 
is purchased in two ways : — 

(i) From the large planter, who receives 6*5 to 7 per cent, of 
the weight of cane delivered at the factory in sugar, or the inoi py 
equivalent at the current rates ; this amounts to 5'8 to 6‘2 annas 
per inaund, when tlie market price of sugar is Rs. 5-9-0 per 
maund. 

(ii) It is bought directly from the Indian cultivator, who 
gets cash down, delivered at the factory, varying from 4*7 aniiafi 
to O' 2 annas per inaund, the average being 5 annas per 
maund. 

Tlie cost of production in Mauritius, worked out inlo 
rupees per maund, is given as follows : — 


Table VIII. 


Year, | 

Cost of production per maund. 

1 (Basis 96'0) 


Us. As 

1901 

5 0 

nm 

4 fi 

im ... 

4 -1 

1907 ... 

4 8 


Formosa. 

The Formosan Sugar Industry is of interest for two 
reasons : — 

(i) The possibility of its becoming a large contributor to the 
Indian market, when its production is allow'ed to exceed the 
internal requirements of the Japanese Empire. 
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(ii) The strong measni'es that have !)een taken hy rh(‘ 

Japanese Government to extend sugar manufacture aiul cultiva- 
tion, and the effect they liave had in the sliort [wu-iod nf lo yoa'rs 
in laying the foundation of a gigantic industry. 

Although Formosa became part of the Japanese Fin[)ire in 
1S05 at tlie conclusion of the Chino-Japancso wai’, it was not 
until 1900 that the development of the country could be taken 
ill hand seriously by the new ownei's. One of the first tliiin-s to 
receive their attention was the sugar industry, already important 
]>abin a very backward state both as laggards cultivation and 
manufacture. In 1902, a Sugar Bureau was establislicd to deal 
with all questions of sugar production, and this r)rganisatinn at once 
began a vigorous campaign. Japanese students were sent to Java 
and Hawaii to try to learn the best methods einployetl there, and 
efforts were at once made to replace the two very infei-ior 
varieties of cane that Formosa possessed at the time, by varieties 
possessing a higlier sugar content, Tlie well-known eanes of 
every country were imported, and severely tested at the expeiF 
ment stations in many parts of the island, in tlie linpe of 
finding one suited to Formosan conditions. Hawaii, ,Tava, 
Mauritius, and the West Indies, all contributed tlieirliest varieties 
and seedlings ; and the Sugar Bureau have liad no difficulty, 
apparently, in deciding that JiO.^e Bmnho(\ obtained from Hawaii, 
is the ideal cane for Formosa. 

Having decided on this, measures were taken to extend its 
cultivation. Wherever it was planted, manure to tlio value of 
Rs. 12 per acre was pi'ovided free by (Jovernment, on condition 
that growers expended Rs. 10 per acre for the same purpose. 
At the present time, 75 per cent, of the area devoted to cane is 
under this variety. The outturn per acre has been increased 
from 8 tons of cane with a yield of 0 per cent, of inferior raw 
sugar, given by the indigenous varieties, to 14 tons cane per acre 
with a yield of 11 per cent, centrifugalled sugar where Rose 
Bamboo has been taken up. 

This extension was not, liowever, due to educational propa- 
^anda alone. The Sugar Bureau, when they liad reason to 
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believe that the reforms and iin pro vein e ills suggested by Uk u, 
were not meeting with ready response at the hands of the caiie 
growers, passed an ordinance in 1905, wliich included amon^si 
its terms the following : — 

(i) No sugar factory can be started without the sanctioii of 
the Director of the Sugar Bureau. 

(ii) The area within which cane can be purchased by any 
factory is defined, and another factory cannot be started in tliat 
area. 

(iii) Cane grown in the defined area m\kt be sold to the 
factory, and not exported to another area. 

(iv) The factory is bound to buy all the cane grown in its 
area whether it needs it or not, but growers arc under no compul- 
sion to plant cane. 

(v) Cane cannot be crushed in small bullock mills without 
permission, which is not freely given. 

Sugar became a licensed trade in Formosa as a result of 
these regulations : and £2, 50 0,000 already paid up capital is 
invested in the production of sugar by modern methods. There 
are 20 big factories at work, crushing from 500 to 1,000 tons of 
cane a day. 

The price paid for cane lias not gone down. Cultivators, ns 
pointed out, are not compelled to plant cane, but if they do, they 
must sell it to certain factories. The price, moreover, has to he 
approved by Government. The price of cane at present works 
out to about 4^ annas per niaund delivered at the factory. Tlio 
cost price of sugar at tlie factory is Rs. 4-8.} per mauiul. Tho 
sugar produced appears to be a fine grained moist sugar inaik 
specially to meet the rerjuirements of tho Japanese marhet. 
but with the modern plant possessed by the factories they cmiM 
produce any kind of sugar. 

Details of the working of a single Formosa Sugar Factory 
taken from a paper'^ on the Formosan Sugar Industry arc giver 
below. 
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This shows an e.xceetlingly high state of ofticienujf, a.s liiyli. 
ill fact, as given in Mr. Geerligs’ book for the Javan results. 

Ihe actual amount of raw .sugar produced during thi.s period 
Ls given as follows : — 

lhOS-09 ... ,, il ilii jicr cent, on eauc. 

Ih09-I(i ... ... iiejs „ 

1010-11 ... ... jO'Sg „ 

An idea of the increase in the Forinusaii Iiulu.stry can be 
gathered from the exports, which are as follows 

1901-02 ... ... ... 4ii,atK,{ tons 

1904-05 ... ... 49,565 „ 

1907- 08 ... ... G8,45U 

1908- 09 ... ... ... 122,000 ,, 

1909- 10 ... ... ... 1GO,UOO ,, 

1910- 1 1 ... ... ... 256,950 „ 


Mr. Gcerligs points out that the succes.s of tlic Fornio.san 
Industry i.s due to the powerful patronage of the Japanese 
CTOvernment, and that whether the export to foreign countries 
develops depends entirely on the inland politics of Japan. 
With our past experience of what bouuty-fed sugar can do in 
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the way of cheap exports, the situation is worth careful watchiijtr 
from the point of view of the Indian market. 

Philippines. 

The su"ar industry of the Philippines is of interest mainly 
on account of its possibilities in the near future, when American 
capital and enterprise have had time to develop the natural 
advantages that these islands possess for cane cultivation. The 
extent of the latter may be judged from the fact that, in spite of 
primitive methods of cultivation and extraction, and an open pan 
system of evaporation, the industry has always been considerable. 
In 1911, 207,219 tons of a low grade sugar (Polar 8 9 '0) were 
produced, and exported at a profit. 

When attention is paid to improving the cultivation and 
(juallty of the cane, and when the old methods of manufacture 
are replaced by modern ones, it is easy to imagine that a great 
development may take place. 

Encouraged by the protection of the United Stales, 
x\uierican capitalists liave turned their attention to the 
Philippines'. In 1009, 50,000 acres were secured by American 
Sugar Syndicates in Mindoro, and more recently 20,000 have been 
taken for sugar cultivation by Hawaiian planters in another island. 

How far the progress of the Sugar Industry will he 
iiiHuenced by tbe new x\mericau Tariff it is dillicult to say, but. 
should it be any thing like that indicated, it is reasonable to 
suppose that the Indian market will receive attoiitioi), 
Mr. Geerligs’ remarks on the future of the Industry in the 
Philippines are significant. He says : '‘It may have in the end 
a future such as we dare not pub down in words.” 

General. 

Most valuable and interesting information from dillereiit 
countries is given on the following points 

(i) The price of cane. 

(ii) The outturn of sugar per 100 cane. 

(iii) The yield of sugar per acre. 
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Some of these results have been selected, aud sumniariscd 
ill the following table : — 


Table X 


Country. 

Price of canc 
delivered at fac- 
tory, annas per 
maund. 

Yield of sugar 
per 100 cane 
(Basis 96 Polar.) 

j 

Bucrose per i 
loo cane. 

Yield of raw 
^ugar per acre 
in niAuiids. 

Cuba 

41 


12 13 

n.'r.*, 

Hawaii 

0-8 

\ 

12'50 

1-V8 ■ I7-S 

127-5 

Au-itralia 

G'O 

10 95 

1'2 i:j 

51 r, 

Ura/.il 

l-C'O 

9 0 

15 0 

5i-i 



! (o-O open pan) 



Egypt 


10-71 

12-73 

580 

Barbados 

1 

7‘o (Muscovado) 

135 


Trinidad 


S'94 

12-5 


British Guiana ... 

! 3'0 

s-i 

11'5 



It will be noticed that the price of eaiie in Cuba k not high 
111 spite of the scarcity of labour. This is accounted for by the 
fact that cane, when onee planted, yields a large number of ratoon 
crops (five or even more). The price in Hawaii is high due to 
labour difficulties, which seem to be more prominent here than in 
most countries. Indentured labour is of course forbidden by the 
United States, and white labour finds it hard to stand the strain 
of field work under tropical conditions. Everything has been 
tried; Portuguese, Japanese, Russians from Vladivostock— ljut 
the labour question is still the limiting factor in Hawaiian pro- 
duction. 

The scarcity and high price of labour is com|)eiisatcd, to some 
extent, by the high outturn of sugar per acre, and the efficiency 
with which tlie factories are worked. The sugar content of the 
bagas.se is reduced to 3 per cent., and the extraction of sugar per 
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TOO sugar in the cane reaches 95 per cent. This result is produced 
by maceration to an extent which would not be profitable in 
a country like India, where labour is plentiful and fuel scarce. The 
yield of raw sugar per acre in Hawaii also exceeds that of any 
other country. The average for 1010 over the whole Island wa^ 
over 4.^ tons ; while on selected estates it was as high as 8*8 toii^. 
Careful attention is given to cultivation and the selection of suit- 
able varieties, and the cane fields are intensely manured. The- 
amount spent on artificial manures (Sulphate of Ammonia, Salt- 
petre, Potash and Superphosphate) is given as Ks. 60 per acre. 

No cane-growing country has been overlooked by Mr. Geer- 
lio -3 ; from Cuba, with its two million tons, to Tahiti in ilie 
Society Islands, with an annual production of 400—500 tons. Tiic 
information obtainable is naturally more comple^te in some coun- 
tries than in others, and most complete of all where systems of 
mutual control have been established. 

If it is permissible to otter a suggestion for the iinprovemeut 
of so excellent a volume, it might be said that, in a new edition, a 
little more information with regard to the working of the centra] 
factory system in the West Indies would be welcome to East 
Indian readers. 



yOME IMPROVEMENTS IN THE PACKINO AND 
TRANSPORT OF FRUIT IN INDIA, 


liY 

ALUERT UOWARh, m.a., a.d.c.s., f.ls, 
ImiJ*y>' 'ud Econo'»'iic Bokiald^ , 


AND 


GABIUELLE L. C, HOWARD, m.a 


Pey^onal As-nstmiito thfi hnp>}r\(d Ecutv/nvc B'Aamd. 


I— Lntroductiox. 

Ik this paper it is proposed to deal brlelly with tlie paoking 
ind transport of fruit in India, and to draw attention to some of 
:he improvements whicdi can be made, at once, in the present 
aiethods of dealing with this trade. In several tracts of India, 
particularly on the Western Frontier, excellent frtdt can be pro- 
duced ; while in large cities, like Calcutta, Bombay, and Delhi, 
markets exist for the produce. In addition to the large toxuis 
and Military cantonments, a number of European and Indian 
eousuiners are to be found, scattered throiigh the country, who 
aifc ready to purchase fiuitj provided it is good, taiilv cheap, and 
pi'operly packed. 

The general conditions under ^vhiell truit lsguj\Mi ant tiaiu 
ported in India must be borne in mind. The methods of pio 

duction are primitive compared ^vith those of other countnes m 

which cultivation has been taken up on modern lines. The ttop 
obtained by the people per unit oi area fall below what is ea.i \ 
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possible, both iu quantity and quality. This result, in a vt t. 
tarian country, can only arise from a low standard of agriculti re, 
The packing and transport of the produce to the railway ^re 
equally primitive. In consequence, a great deal of loss .nd 
damage occur in transit, and the distance to which fiuit can b(> 
sent by the present methods is comparatively short, especially 
as most of the produce has to be carried through hot regions 
where the humidity is frequently very high. These causes serious- 
ly limit the market open to any fruit tract, and diminish the 
number of possible customers. 

In the production and transport of fruit in India great 
improvements can be made. Experience in the plains, at Push 
in Bihar, and at Quetta on the Western Frontier, not only in the 
cultivation but also in the packing and transport of fruit, has 
shown quite clearly what an enormous amount of progre.s,sis 
possible. The results already obtained prove that it is neither 
the soil or climate, nor the varieties grown, that are at fault, but 
that the poor results obtained by the people arc the direct con- 
sequences of the primitive methods of agriculture in vogue. It 
is sometimes thought that little or nothing can be done to develop 
the Indian fruit trade unless the Bailway^ Companies construct 
refrigerator cars, and until cold storage facilities at the large 
markets are provided. Experience indicates that a great Held 
for development is open without these expen.sive means of traii.s- 
port and storage, and that the road to success lies rather in the 
direction of better methods of production and packing. 

II.—Thk Puksent Methods ok Packino Fkuit. 

Ill order to appreciate the pre.sent condition of the Indian 
fruit trade, it is iiece.ssary to follow the produce from tlie garden 
to the market. 

There is a great .similarity, in different tracts, in the methods 
of picking fruit for market. lu order to withstand the rough 
handling experienced at all stages in the processes of marketing, 
fruit, of all kinds, i.s always picked green and unripe, and at a 
stage when the full development of llavour la impossible. Ha 



packing and TRAN«pokt ok FlUTK. 


w-iut of attention to pruning 


-'47 

1 , ‘ "'o’ fhe clusse plaiitiiiu' n * 

„=d..' the d.,„.ge h, ,,ieki,,„ 

„ee .n mode,,, f,u,l „.fc,e d„„f ‘ 

•I'leerep IS often eheken off (h, either . 'V ' 

el e 0 ., to the gmnnd. ,i d..l broiei,,,, “ ti 

the fru, ,. heaped np before p.eld,,,,. p.Jped i,,, ' , 

p,ek,„g nre unknown, and the ..„ding „,d p„.ki„., ' 

the ground, generally under the shade ol a tree Tl, 
l«oking sheds, and no i»dded paeking ,.blo,_pe:;;‘;;;' 
account of the national custom, of worldlier as u. ‘'•n 
on the ground. 

The packages u.ed for fKuit, even for ,.uch delicate oKoduce 
grapes and peache.s, are for the most part ill adapted for th 
purpose. Old kerosine oil boxe,s represent the ihud tvn • 
fruit box, while wicker baskets of various sizes and .shaped, r! 
conunoii. There is a general absence of ventilation, in all i],,. 
packages— a circumstance which probably follow.s from Ha. 
necessity of covering in the fruit to prevent theft. The packiim 
material used is often unsuitable, gra,5s and leaves bcimr emm 
monly employed ; these give off water and do not absorb tlm 
moisture transpired by the fruit ; iii consetiuonce, fermentation 
and decay are hastened. The flavour is often harmed by the 
want ot ventilation, and the fruit sometimes become.s tainted, 
ihere arc other disadvantages from the packages u.sed ■ the 
upper layers of fruit [ircss on the lower and a good deal of eiu.sh- 
iiig and bruising take place ; the packages are often iiuii-rigul 
and arc crushed out of shape, in transit, by the weight of utlicr.s 
above them, Good examples of tins crushing are to be seen on 
the Jhelum valley road in Seiitciiiber wlieu the Kashmir apple 
crop is on the way to the Indian market. 

The facilities for carrying fruit on some of the Indian 
railways are excellent. Well ventilated IViiit vans, constructed to 
run on tire mail trains, arc in use on the North-Western Railway 
and also on the East Indian system. The N orlh- Western vuii.s 
!U’e provided with shelves, mid through cars are provided on 
^'tirtuiii seetioiiy of the line, The material carried by thcisc \Hns^ 
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however, leaves much to be desired. The fruit is often spoiittl, 
or at least greatly damaged, before it is loaded on -to the traiiij<; 
the packages are of all shapes, sizes, and weights, and 
there is a great deal of loss of shelf room and van space. Thi^ 
circular wicker packages are bound to rock in transit, and some 
shifting is bound to take place on steep gradients, and nauid 
curves. Some of the wicker baskets are too heavy for Ukj 
coolies to lift easily, and these are often rolled out of the 
un to the platforms, at large junctions where the contents of dm 
vans have to be distributed. 

In the markets themselves a good deal of further dainaL^c 
results, although most of the laige cities provide roofed-iii 
markets and numerous fruit stalls. The nationid cusioni, of 
doing everything on the floor, again asserts Itself and, Ijefon- 
the contents of the fruit packages are displayed for sale, a 
preliminary sorting over, on the ground, to remove the worst 
casualties, is a common spectacle. The sale of fruit is usually 
by weight, and in this process and in the subse(]uent traii?<- 
port to the table, often by means of a jJtaran (duster), tlio 
last series of bruises are intiicted. There is little woiuhr, 
therefore, that the hnal product presents a battered and bruised 
appearance, and tliat good fruit is so rarely seen in India. 

XII. — ExPElUMhINTS ON THE PaCKINO OK FkUIT IN InJUA. 

A considerable amount ot attention has been paid to the 
packing of fruit under Indian conditions, both at Pusa in Biliai 
and also at Quetta. These experiments were originally started 
in 1908, at Pusa, and have been continued since, as opportunity 
ottered, particularly at Quetta during the summers of 1911 and 
1912. 

Banxbov peach baskets. 

The first of these experiments related to the packing nt 
Bihar peaches, in 1908 and 1909. In this tract, peaches ripen 
towards the end of May and the begiiiiiing of June, when both 
the day and night temperatures are high. The air is frequeiiliy 



packing and TKANsrORr OK KliL'ir, 
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a.-unp at this time, so that the conditioDs for t,-u 
delicate produce as peaches are particularl^■ exac'i 

a method of packing was devised and test Jcl hV u r". " 

riiie peaches could withstand a joum-v of' 'f ' 

™i«y. will, out <i.teiio„ii„„, - .““ '"' ‘I;;- 

I,,,..) ,uater,.lo ,„J ' 

artihcial cooling was employed at anv sta^^e The iv 
adopted were round, flat-bottonied, bail.booliaskets ahu f'"-i 

i„cl,eo l,ig,, flttej .vitl, n,„ J 

Circular, bamboo cells, for the single selected oeaohe. 
ftted; thc two tiers being .se,iarated by a Hat, eiradar,’ opl’'.' 
work, bamboo partition which could be dropped into tl.c Inshe 
to serve ns a door for tlie second tier of cups (Fic i ) Tin' ' II 1 
when wired on, served to secure the upper tier, m.d also to liee'p 
the whole basket, and its contents, rigid, Theft wa,s preiente 1 
liy sealing the wire by means of a lead seal, in the manner 
.ulopted in tlie Kulii apple baskets when sent l,v parcel post 
Each basket contained about 2o bamboo cups, aiicrtliiis .served to 
carry that number of peaclies. These ba.skets were made hv rho 
local domes, for four aim, as each. If rerpiired in large luiinbers 

flip PDiifvnnf ni’ioo k,-. i i i i ‘ 



Picking is best clone at daybreak. <a,s at this time the teiii- 
I'Ciature is near the inininuiin, and the peaches are relatively 
cool. Ihey are best picked, one layer deep, into trays or baskets 
I 'vlth .sYt/i, and the wrapping in tliin blue papei’ is done on 
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padded tables in tlie plot. A little san fibre, covered with 
gunny, provides a good padding on a table for packing purpr^ps 
Only the best peaches are selected, which, after wrapping, ;,|.t 
packed into the cells, with a little sciu fibre to prevent shal.iuor 
and bruising during transit. The saa .should be wrapped roiind 
each fruit, and the whole should fit well into the cell, witl'.ont 
any shaking. The paper and mii fibre, besides, absorb jwt 
of the moisture given off by the peaches during the journey, 
while the openwork nature of the package promotes vpiitif 
ation. Other materials for packing, besides nan, were tried, 
such as peat, cotton wool and wood wool, I\one of these proved 
.so cheap or so resilient as san. Sent in this manner, peacdies 
I'eached Simla in excellent condition, and withstood the journey 
of three days. This transport involved a journey of seven inile.s 
in a bullock cart to the railway, the crossing of the Gange.s in a 
ferry steamer, and eight changes between the garden and destin- 
ation. Attention is drawn to these results as they show wlm 
can be done in India in the transport of fruit, with no other 
materials and labour than are available, and without the use of 
ice ears. All that is necessary is proper care in picking and 
packing and the use of suitable baskets, Some difficulty i< 
always experienced in training the local labour to pick properly 
and to take sufficient care in handling the fruit. Boys arc best 
for this work, atid after a time they learn to judge the right 
stage at which peaches .should be picked. Their general tendeiiry 
is to pick when much too unripe. 

Vflncsta-trood fruit hotrrs. 

The next step in the fruit packing experiments coivsisted in 
the trial of returnable fruit boxes at Quetta, iti I Dll. This work 
was undertaken after seeing the way in which the fruit vans were 
loaded at Quetta. These ventilated ears have been constructed 
so as to run at high speeds, and can be attached to the mail 
trains. The fruit is carried mainly on shelves running down the 
sides 0^ the van, and the miscellaneous packages, all shapes and 
sizes, which are placed on these, involve a vast loss ot cavruj]^ 
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e.-ijacity, and lead to a good deal of movement in transit. It 
iv|-ipearcd that if a returnable outer package, constinetod t,, }]( 
the shelves, could be devised, this loss of shelf room could l.c 

avoided. This was pointed out to the Local Administratiuinn 
inOO, and some correspondence on the subject ensued betwom 
th,> Political Officers at Quetta ami the North-Western Railway 
C'unpany. The result was tliat a concession was obtained, by 
which the senders of fruit boxes of standard size wei'o granted the 
h’re return of empties on the North-Western system. Accord- 
a returnable fruit box, made of venesta wood and (itted 
vvitli cells made of the leaves of a dwarf palm known as pisi, 
(^yannorhops Ritchkana) found growing in the lowej- valleys of 
Baluchistan, was, in 1910, modelled on the bamboo peach baskets 
bv Captain Keyes, i.a., then Assistant Political Agent at Quetta. 

A number of these boxes were tried in 1911, one of the objects 
of the experiments being to see how far returnable fruit paek- 
ao’es could be used with success under Indian conditions. These 
returnable venesta boxes with pi:^li cells did not prove successful, 
and were not taken up by the local fruit merchants. The piki 
cells were very irregular in size and, in consequence, the labour 
of packing was considerable. They were uneven in shape and 
size, and had no reference either to the .size oi' a peach or to the 
dimensions of the boxes. A large amount of time was tlierefore 
wasted in adapting these cups to the purpose in view : altliougli 
they appeared to be cheap, in reality they were very dear, on 
account of the extra time and labour iu packing and the Imge 
number that had to be thrown away. The frequent contraction 
of the rim of these units rendered the removal of the peache.s on 
Hiiival a difficult matter. Further, the venesta boxes were not 
rigid enough and when filled with peaclics the sides bulged and 
so the sliding lids were difficult to adjust moreosei, there wete 
no floors to separate the diflerent layers. The boxes, nhen 
flllecl, usually weighed from fourteen to fifteen seeis, and thus 
came midwa\" between the ten and twenty seer rate^, each ox 
'vas therefore charged for as twenty .seers. These disads aiitagts 
were small, however, comp<ared with the mistakes aiul oveicrargeh 
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made by distant Railwa}'' Companies when the empty boxes were 
returned to Quetta. Frequently they were charged for at fuj] 
parcel rates, the charges sometimes being equal to the first cost of 
the boxes. The only remedy for these mistakes was to pay the 
charges and then to file a claim. Our experiences with these 
boxes in 1911 shoyved that, under the present railway rules, any 
merchant sending large numbers of returnable packages on the 
Indian railway’s would have to keep at least one extra clerk to fie 
claims and to conduct the additional correspondence that would 
ensue with the Railway Company. 

Non -returnahk frit it packarjes. 

In 1912, it was decided to work largely in the direction of 
light, non-returnable packages, and to avoid altogether the 
difficulties connected with the return of empties. In these 
investigations the observations and enquiries made while on 
deputation in England in 1910, on the methods of packing and 
transporting fruit to the London market, were of considerable 
assistance. Attention was paid not only to the British fruit 
trade, but also to the manner in which fruit is sent from the 
Continent and other countries to the Home markets. It was 
found tliat tliere was a growing tendency, in Great Britain, to 
copy tlie cheap non-returnable gift packages, of the Climax type 
now such a feature of fruit transport in the United States, 
These are made ehieHy of chip and are exceedingly light, cheap, 
and attractive : particularly for delicate fruit such as strawberries. 
Arran e-ements were at once made with the British Ikasket (j». 
of Glasgow, the manufacturers of the.se packages in Oreat 
Ih'itain, to import a number for trial at Quetta under Indian 
conditions. It was soon discovered, however, that these boxes, 
aUhough .sound in principle, were quite unsuited to India, on 
account of the railway rules in force, by which each paekag" 
is charged for, separately, according to a scale of weights. For 
example, any package between ten and twenty seers is charged 
as tAventy seers. It was evident that the packages would have 
tr» bp irpilp fo bt thp rntps. and acpordln o^lv all those Hkelv to be 
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for the Quetta experimouts, and in tln^ ■. l.v - 
,alaable assistance was given by the manufacturers \r, 
,o,ne preliminary trials in iQli, the following nackm'.,-.' w, 
je.hgned, winch were again tested in 191 2 and tlum put on ,'l 1 
inai'ket at Quetta ; — 

1. Peach crates, with chip compartmemts, to como muh.r 
the five-seer rate. 


' 2 . Grape boxes fur small consignments, 

:h Various forms of Climax baskets htr local us,, 

4. Non-returnable crate.s for the wholesale trade* 

5. Keturnable crates, tor short jounteys on tlit; Xoi th 
Western Kailway and for carrying fruit on eamels, 

Peach crate, ihere is a market, in Baluchistan, ioi‘ a liolu 
non-returnable, fruit crate, suitable thr choieo peaches and necta- 
rines, which would come under the five-suer rale. Two cratJ^ 
uaeh weighing I^seer cliitlacks, were designed fur this piuyUc! 
ane to take fifteen large peac-hes, the ulhei- to take twenty 
medium sized fruits. The principle in each was tlie same 
muiiely, the provisioti of a separate chip compaitnient, with a 
lid, for each peach— the whole to he carried in a light, v,,,ui]ated 
crate. Three and a half Inch cube compartments were used for 
the fifteen size, while three-inch cubes were employed for the 
crate with twenty compartments, The separate eompartmcnls 
are made of chip, which is prepared at Glasgow for beiulim^- into 
the cubes, and packed tint in suitable lengtlis for transport to 
India. Each cube is made of two jiieces of chip, and these can 
be sewed together eithe]' by means of a wiie stitching machine 
worked by the feet or by a hand automatic stapling press such 
as is used for fastening papers. The peach crates are packed in 
the same way as the bamboo cells of the Pusa peach baskets. 
Tacli selected peach is wrapped in tliin paper, and then in a 
little san fibre — the whole being placed in the compartment so 
that there is no movement in any direction. The upper laths 
are then nailed oip and the crates secured by means of string or 
wire and sealed with a lead seal, in the manner indicated in 
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Fig. 2. In securing with string it is best to cut a small gr ove 
at the corners, so as to prevent slipping. 



Fig. ‘2. -Peach crates used at Quetta in 1912, 


One great advantage of these peach crates should be 
noticed. The compartments are machine-made, and fit the outer 
crate accurately. As they are square, and not round, packing is 
facilitated, and the time taken in the work is shortened. Tim 
uniformity in machine-made units will always be a great adraii- 
tage over locally made round cells of pish, or bamboo, whicli 
never quite fit. These peach crates are exceedingly strong, and 
bear railway transport without damage. About 1,200 of these 
packages were .sold at Quetta in 1912, largely to Indian fruit 
merchants. They were put on the market complete, includino 
nan fibre, w'rapping paper, and a sheet of printed directions ii, 
Urdu and English— and were sold at nine annas each. 

2. Grape boxes— li was proposed to try experiments ii: 
1912, at Quetta, with small wooden grape boxes— using cork dusi 
as the packing material. The cork dust, however, did not arriv, 
in time and the original experiments could not be carried out 
The boxes were however tried, with san fibre as packing material 
and proved successful— the complete stock of the larger size 
which measured 15 x 7 x 4| inches and which weighed 10 chittub 
each, being sold at once. When packed for long distances th 
bunches of grapes should be wrapped in thin paper and pac « ■ 
little time after picking, so as to allow the stalks to wither. Ih 
packing must be rigid, and this is possible by the use o 
fibre These grape boxes are clean and light and, where "e® 
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,,carce and labour dear, as at Quetta, can be put on the inaiket 
cheaper than locally made boxes, Ihe oi'iy|inal ospernneius - 
cork dust as a packing material— u’ill be cart led unt m xt 
year. These grape boxes were sold retail at Quetta at tliro.' 
annas and a half each. 

3. Clwiaxhaskets. — In order to supply cheap iVuit ba-sket^ 
both for use in markets and also in fruit gardens, a number ni 
cliftereiit kinds of Climax baskets were imported fioin Glasgow. 
These are sent out, nested, with the metal handies separate. 
They were put on the market, at Quetta, and sold at six, eight, 
and ten pice each, according to the size. These baskets (Fig. 3} 
•ue exceedingly neat and clean, and are much more attractive than 
die ordinary tamarisk baskets available in fruit gardens at 
Quetta, which cost about the same. They can also be used fur 
takino* ' fruit for railway journeys, and for this purpose might tind 
a ready sale on the Indian railways. They are so cheap that 
they can be thrown away after the journey, On account 
of thefts in transport Climax baskets cannot, of course, be 
used for sending fruit by train, as in t}]e case of the strawberry 
trade in England. 



;i._CLIMAX t'Kl-lT UAsKV.Ts, 


4 Yon-returmihle crate, the wholeBale 
in India there is no doubt that a suitable 
greatly needed at the present tune, borne atteu 
fore been paid to this matter during tie pab ^ ijuiuiet^ 
a result, a cheap, light, non-returnable crate, holding - 1 
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has been designed, tested, and pub on the market. By 
means, tomatoes, grapes, and peaches were successfully sent fiuDi 
Quetta to Calcutta, in 1912, without loss or damage in trai[>it. 
The distance is approximately 1,750 miles and the journey talves 
about four days. The consignments had to withstand not oiily 
the dry heat of the desert as far as Dellii, but also the hi^h 
temperature and high humidity of the monsoon period on the 
journey through the Gaiigelic plain. 

For long journeys, non-returnable fruit packages must he 
strong, light, and cheap, and there must be good ventilalmu: 
tliey should l)e as attractive as possible and should look clean and 
fresh ; the weight when tilled should not be too great, and the 
cases should be easily handled by the railway staff’; the package; 
should be capable of being closed, rapidly, in such a manner as to 
make thefts in transit exceedingly difficult ; the fruit must be 
packed sufficiently tightly to prevent any movement in transit, 
and the upper layers must not press on the -lower ; further, the 
boxes must be able to travel equally well in any direction. 
These conditions were fulfilled by the use of the uon-retuniablo 
crates illustrated in Fig. 4. 



Flo, 4.— a xon ketukn’adli; cratk. 


These crates, which measure 24xl6xl3j inches and weigh 
5 ^ seers, contain 24 punnets, each 7i x 7i x 3 inches, arranged 
in four layers separated by floors, Six of the punnets exactly 
fit the crate, and a light floor, made of laths and fixed togethei 
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with cross pieces, rests evenly on the edges of the puimcts bchnv 
this way the weight of the upper layers is supported w ithout 
injury to the frmt, i he cross pieces tend to keep the puuneis 
ill place and prevent lateral inovemeiit. Tlie crate is closed l,v 
nailing on the thin boards, and a wire is passed leiigthH isc round 
the bos, through the corners, and finally sealed witl, a lead seal : 
tlieft in tiansit is thus lendered practically iinpossildo. Thr 
weight of the orate, ivlieii filled with fruit like tomatoes, is about 
■:9 seers, so that it comes just under the kO-secr rate. These 

crates complete were placed on the market, at Quetta, in 
and sold at the rate of two ni[)ees each. 

In packing these envUes several matters re(|\dre 
The fruit should be carefuliy picked in the early morning, wlion 
cold, into padded trays or baskets, and the grading and ])ackim>' 
sliould be done on padded tables, in the shade, so as to prevent 
bruising. Delicate fruits, such as peaches, nectarines, gi’apos, 
and tomatoes, should always be wrapped in thin paper befniY- 
packing. This not only pi’events damage, but also delays the 
rise in temperature of the fruit, on tlic journey through India. 

It is found that consignment.s of cold, wrapped fruit heat 
up very slowly— com]>ared with non-wrappod parcels packed in 
the ordinary \yay. Wrapping checks the ?'ipening proces.sas. 
on the journeVj and lengthens the life of the produce. In tiii'^ 
matter Baluchistan possesses a natural advantage over its ooni- 
jietitors in the fruit trade, as all the benefits of precooling befm'o 
transporfc can be obtained for nothing. 

• The packing of the |)ir.mets slxmld be firm enough to 
prevent any movement in transit ami. i'or this [lurposc, somv 
cool, resilient ])acking material— like tihre—is a great 
advantage. 

The system of .sejiarate ])unnets, packed m one crate, 
cjiable.s mixed consignments ni‘ iVults to be made up without 
difficulty, By this means these non-relurnabie crates can bo 
nsed for other purposes as well as for the wholesale trade. 
Private customers, while^unable to use a ovate ol any particular 
fruit, might easily take crates containing five or six clitfeicnt 
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kinds of fruit and several sorts of out of season vegetables in 
addition — such as peas and beans, which are not seen in In-Ua 
during July, August and September. In 1912, several mixed 
consignments of peaches, plums, grapes, tomatoes — as well 
peas and beans— were sent from Quetta to Calcutta and Simla. 
Several of the Quetta fruit dealers are considering how they (:\fi 
make use of these mixed consignments in extending tlrdr 
business with India. 

One further advantage of this method of packing should be 
mentioned. This relates to the ease in marketing when fruit is 
sent in units. These small packages save an enormous amount 
of time in unpacking and selling when the market is reached, 
There is no rehandling and sorting of the fruit ; each unit h 
ready for sale ; and the punnet serves as a clean and attractive 
gift package in which the produce can be taken away without 
trouble or damage. 

The way in which fruit is exposed for sale is an important 
part ot the business, and the more attractive the unit the better. 
There seems no reason why this method of sale should not be 
taken up widely in the various Indian markets. The units can 
be arranged easily on the present fruit stalls, and, even if .sold 
by weight, the package and its contents can easily be weighed 
together. If .such a system is adopted, there is no doubt that a 
great reform in the present methods of marketing will have been 
made. 

Retxmiahle crates. 

For short journeys on the North-Western Railway— 
such as Quetta to Karachi or Quetta to Lahore — returnable 
crates, on the same principle as the non-returnables, were designed. 
Each contains 24 punnets, in four layers, but the crates are fitted 
with hinged lids, and can be closed by means of padlocks. They 
are iron bound at the corners, and are strongly made so as to 
withstand frequent journeys by train or on camels, to places like 
Ziarat. It is possible they may be taken up for the Kandahar 
fruit which is now packed in wicker baskets and sent on donkeys 
to the railway at Chainan. For railway transport their use 
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,vai probably become general as soon as the rules and rates for 
returned empties are made uniform on the Indian railways. 



Fig. 5. -a heti’k^adle (,uate. 


The cost of the above non-returnable packages must now be 
considered. The rates charged by the maiiufacturers, in itnii, 
were as follows. (In all cases except when otherwise sjieeified. 
the figures quoted are rupees per gross) — 

1. Peach crates, twenty size, Rs. 15-8. 

2. Peach crates, fifteen size, Rs. 15-8. 

3. Material for 3" cubes, Re. 1-2, 

4. Material for 3^' cubes, Re. 1-5. 

5. Non-returnable crates per dozen, Rs. 5-10. 

6. Grape boxes, large size, Rs. to. 

7. Climax baskets with covers, large size, Rs. 14-10. 

8. Two-pound punnets for the non-returnable crates, Rs, 4. 

The prices naturally vary a little with the value of wood, 

but the above rejoresent rouglil}^ the cost of these packages, at 
Glasgow, in 1912. Packing, ocean freight and otlier charges 
would of course be additional. In the Quetta consignment of 
1912 these extra charges — including packing, freight, agents' fees 
at Karachi (which are very high), customs duty at the port, 
octroi at Quetta, and railway freight — came to fifty-five per cent, 
of the original cost. These expenses, however, could probaoly be 
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reduced in the case of larger conslgnaients ordered in the reguiav 
course of business. One of tlie chief items ^yas agency fees at 
the port, which would be saved in the case of consignments 
ordered by Bombay and Calcutta dealers. 

The scot fibre used in the experiments was obtained in 
pre.ssed bales from dealers in Oudh, and cost lls. 4 per inaunci. 
while the automatic stapling machines, for putting together the 
peach cubes, were supplied by the Army and Navy Storo.^. 
Bombay, for Ks. 3-12 each. The cost of the staples was one 
rupee a thousand. For work on the large scale a wire stitchino- 
machine would probably be cheaper than these hand staplinu 
presses. 


IV. — The Marketing of Fiiuit in India. 

7//e disposal of the produce. 

The present system of disposing of the fruit crop in Balu- 
chistan is not very advanced. The usual method is for the 
mahk to sell the yeaivs crop of any garden to a fruit merchant, 
often a Hindu, for a lump sum —the picking and packing being 
done by the dealer. Some of the produce is sold locally, and thr- 
prices charged in the Quetta fruit market are, on the wliolo, 
exceedingl}^ high. The rest of the fruit is sent to India, a large 
portion being consigned to agents in the Crawford market in 
Bombay. Tliese agents ai’c said to be unreliable and to give 
good prices at the lieginning of each season, but practically 
nothing for later consignments. It is commonly supposed that 
they form rings lor the purpose of reducing the price to the 
senders of consigmnents, and that they generally regulate the 
market for their own benefit. If lliese statements are true, it i> 
obvious that this state of thing.s stands in the way of progress, 
and that some reform is necessary in order to enable the grower 
to obtain a fair share of the profits of his labour. 

The growers and local dealers can be assisted in their busi- 
ness in three ways. In the first place, they should take steps to 
obtain official statements of the retail prices of their produce, 
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charged to customer.^, in the large markets in Imlia. Suc)\ sijUe- 
voents are issued to the press in cities like Caleutta and Ik.uiday, 
\vhere the markets are under efhclent Market Sipierint. nd.aiis. 

]t would not be a dithcult matter to have these stau iii- nis (h> 
seniinated in the chief centi'es of fruit prodiu-lion. A. hnnwleti-v 
,^f these prices would naturally help tliose Iiiter.-sted lu the Paui 
trade to cope with their agents at Bombay and euher centres. 

The second line (jf advance in tliis matter would be an efli 
cient method of auctioning iVuit at markets like Caicuii:i ai:d 
Bombay. These auctions would have to be conducted \nuler tlm 
supervision of the Market Superintendeiils, and the growers 
would have to be prepared to take theii' produce (df the marlo-t 
in case the dealers attempted to hjrm a I’ing for the [tur[)r'se of 
controlling the market. This method oi‘ di.s[)osal wa.s .sugge.ste<l 
by the Market Superintendent at Calcutta, and there api>e;\r to 
be no real obstacles in the way. 

The third and pei’haps most important wav of helping ilie 
trade would be to establi.sh agencies in the ciiief markets, under 
European supervision, which would be outside any rings made by 
the Indian dealers. An experiment is m progress, in this direc- 
tion, in Calcutta, where the Creat Eastern kiolel ('oiiipany 
proposes to rent a fruitstall in the New Market, during ID] 1, lor 
the sale of Quetta fruit and vegetables sent from the Experiment 
Station, The produce will be ex[iosed for .sale in tiie unit gill 
packages referred to on pages 2oG-7, and every effort will lie mad*- 
to place superior fruit and vegetables before tiie consumers. In 

this experiment the co-operation of the l)c])ufy ( hairinan n\ ilm 
Calcutta Corporation, and of the Market Supenntendont, ha.s 
been obtained, as well as the active interest nl the Creal Easimn 
Hotel Company. 

/\efri<jcr(itlon aujl Co/'/ Siornrjf':. 

The recent advunces in tlie methods oC evtiHcinlly co„liii;i' 
fruit before and during transport on the uulwars 0 ti>'. I niti 
States, and the spread of cold storage fiicihtie.s at the Ppyg 
markets in that country, have drawn attention to t le po.^sMi i } 
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of utilising these devices in India. Perishable fruits like peaches 
are now precool ed before loading, and then sent, in refrigerator 
cars, from the orchards of California to the markets of the 
Eastern States. The cold storage warehouses, in which meat 
and fish are stored for long periods, are also used for apples aacl 
similar fruit. At first sight there seems no reason why th^.se 
methods should not be adopted immediately in India, and the 
problems of the successful transport and storage of perishable 
products like fruit instantly solved by simply copying what has 
already been done in California. 

The conditions of the fruit industry in the United States 
are, however, quite different from those in India. In California, 
Georgia, and other important centres, fruit is grown, to perfec- 
tion, in vast quantities, and it is possible to fill whole vans— and 
whole trains — >in or near the orchards, and to erect all the cooling 
plant necessary. In the Eastern States, large cities exist where 
well-to-do purchasers abound, who do not mind paying high 
prices for fruit offered in an attractive manner. In India, the 
conditions are altogether different; the (quality of the fruit at 
present produced is relatively poor, and the amount is small: 
the methods of packing are primitive, and merchants do not 
exist who are capable of handling the business in a large way ; 
further, there are no markets for fruit in India comparable with 
those of the United States; the number of Europeans in the 
plains during the monsoon period falls to a minimum, and they 
are quite unable to pay high prices for fruit, although they are 
willing to buy it if it is good and fairly cheap. 

In 1911, and again in 1912, some first hand experience was 
obtained relating to the prices likely to be obtained in India for 
good fruit, properly packed. A large number of packages of 
Quetta fruit were sent for sale to clubs, hotels, shops, and to 
various private individuals, as well as to Indian fruit dealers in 
the large cities. The fruit was sold for the highest price.s 
obtainable, and in this way a fairly accurate idea of the possibil- 
ities of the Indian market was obtained. In addition, visits 
were paid to the public markets of cities like Bombay, Calcutta 
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gvcl Lahore, where the Market Superintendents and various 
Ipdian dealers Avere interviewed. The result of these eNpcrl- 
ncnts and enquiries was to show that there is a considerable 
ck-mand for good, Nvell packed fruit, at moderate prices : but 
there is hardly any demand for fruit, however excellent, at whai 
iviay be described as really high prices. In the larger markets, 
tpe methods of handling fruit are still primitive, and a great 
(teal remains to be done before even Calcutta will be in a 
i^ition to handle van loads of fruit sent by refrigerator enrs. 
Further, between the fruit growing areas of the North-West 
Frontier, and Calcutta and Bombay, there are no large cities 
which could dispose of van loads of cooled fruit at prices likely 
to be remunerative, A consideration of all the circumstances of 
the present fruit industry in India, therefore, discloses the lact 
that there is no immediate prospect of success for refrigerator 
on the Indian railways. It is possible, however, that, 

\x^ the future, there may be a demand for this class of transport. 
This will depend mainly on the needs of the Indian section of 
the population. If a great demand for the fruits of tlie North- 
West arises from the people themselves, and if they prove 
wiUiiio' to give prices that would pay for cool transport, then 
it would be easily possible to meet these demands and to follow 
the lead of California. At present this demand does not C-ust, 
and the Indian population seems satisfied with seim-tropical fruit 
like bananas, mangoes, and guavas, which can be transposed by 
the present methods, provided this produce is picked siifhciently 

unripe. 


Imin'oml Raihray Facdilie.'^. 

Speaking generally, the present railway facilities in India 
are in advance of the fruit merchants, whose methods of packing 
are primitive in the extreme. On .several railways excellent ruit 
vans with good ventilation have been provided, tor use m 
connection with the mail trains. At the same ‘u.e several 
railway reforms relating to rates and regulations aie u 
called for. One of the consequences of the large number of 
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Railway Companies in India is the want of uniformity in 
rules relating to the transport of fruit and the return of the 
empty packages to the sendei'. 

One direction in which the Railway Companies can help the 
fruit trade is in weighing and booking a number of package>i 
together, when sent to one consignee. On many railways, each 
package is now weighed separately and charged for at the next 
highest point on the scale. Thus ten crates, each weighing 28 
seers, would be charged for as ten 30 -seer parcels and not as 
seven maimds. This concession~of charging for fruit on the 
collective weight of the consignment — could easily be granted to 
tlie users of packages of standard size and pattern like tlrose refer- 
red to in this paper ; the cost to the Company would be more than 
repaid by the inci’eased cai’rying power of their van.s and tlie greater 
ease in dealing with the traffic ; it would act as an inducement to 
merchants to use standard boxes, and would lead the way to whole 
van consio'nments to one market. 'I'his concession is already in 
force, to a limited extent, on both the East Indian Railway and on 
the Bengal & North- Western Railway. It only requires to be made 
uniform and universal in India, for the improved fruit packages. 

Anotlier directioi^ of [>rogress I'elates to the return of empiv 
fruit boxes, from the markets to the senders. In this matter 
the rules on the various railways are exceedingly uneven, and 
several hampering restrictions exist. Thus, on the Bombay. 
Baroda and Central India Railway, empty fruit packages, if 
carried at quarter parcel rates, must be returned to the station 
of arrival within seven days ; otherwise full rates are charged. 
In other cases the time limit is ten days, while on the North- 
Western Railway and on the Oudli-Rohilkhand Railway fruit 
boxes are returned free, on certain sections of the lino. A great 
deal could be done to help the trade if the raihvays could ari'ange 
for the free return of fruit packages of standard size, and also 
agree to abolish ail hampering restrictions as to minimum rates 
and dates of return. This would be a material inducement to 
dealers to adopt better methods of packing and also to use the 
unit gift packages like those referred to above (pp, 256 and 257). 
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The question of the numerous thefts in trail, .It, on tin- lail- 
remains to be luentioneLl. These cases aie e\crrdii].>lv 
numerous and they amount to uotliino .sliort of u seaudaL At 
the present time, each package lias to be securely fasU iu d and 
gt^aled, somewhat after the manner adopted in sending insured 
ai'ticles by post. It is obvious tliat this involves a vast waste (,(' 
labour and also increases the cu.st of fruit to the eonsunn-r 
Fruit packages sent long distances niusl be ventilated, audio 
secure such parcels from theft i.s a ditiicailt mailer. The adoptiun 
ul‘ adequate remedies against theft, capable (d' being eairied out 
iij practice, is obviously a matter that ean only be de;dt with by 
tiiose conversant with the details ot Railway iiiauag^mient. 

V. Coxcrx’sioNs. 

It now remains to sum up tlie various subjects dealt with in 
this paper. 

1. Experience at Pusa and Quetta has shown that tlie 
present methods of growing and transporting fruits, in India, are 
exceedinc^ly primitive, and that tar better results in both 
directions are easily possible. 

2. In the plains, delicate fruit like peacdie.s can be trans- 
ported without damage, when practically ripe, by mean.s of 
bamboo baskets containing small cells for each peacdi. 

3. Non-returnable [lackages, made of wood and eliip im- 
ported from Glasgow, have been put on tlic market, at (Quetta, 
at prices witluii the means of Indian fruit dealers. By means ot 
these packages delicate fruit like peaelres, grapes, and tomatoes 
can be sent To Calcutta, a distance of FldO miles, without loss or 
damage. 

4. At present the ideal system of sending- fruit on a large 
scale, to distant markets, is to adopt a suitable unit gift package, 
such as a punnet, and to pack these in iion-rclurnablc ciales. 
These units should be sold as such, direct to the cubtomei. 

5. All delicate fruit should be wrapped in paper, T'he most 
suitable packing material so tar found is mi fibre, obtained m 
pres.^ed bales from Oudh. 
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6. For short di.stances especially on the North-We.S'eni 
Railway where empties are returned free, there is an opening for 
returnable fruit packages such as those described in this papei'. 

7. In marketing fruit, ’ it would be an advantage ii an 
arrangement could be made to obtain, daily, the retail prices 
charged in the Bombay and other large markets. Efficient tVult 
auctions, at the larger centres, would be an advantage to the 
grower. 

8. At present, in India, the provision of refrigerator cais 
for fruit on the railways, and cold storage facilities at the 
markets, is not likely to pay. 

9. The rules for the transport of fruit and empty packaoe?^ 
on the Indian railways are not uniform. Arrangements should 
be made to grant two concessions to the users of fruit packages 
of standard size ; in the first place the consignments should be 
charged for on the collective weight and not on the weight of 
each separate package; in the second place returned empties 
should be carried free. 

10. Thefts in transit should be reduced to a minimum. 



the organization of seed farms in the 

CENTRAL PROVINCES 

UY 

G, EVANiS, M,A., 

Deputy Director of Ayricntture, Northern Circle, Central Prorincer 

The. Centi'al Provinces Agricultural Department has i'oi' 
several years paid particular attention to improving the types of 
seed in common use among the cultivators oi' those Provinces. 
This, in fact, may be considered almost the chief business in 
hand at present, 

The general adoption of better methods of cultivation,' 
important as it is, is an objective which will only be attained 
after years of patient efforts. To popularize improved imple- 
ments and labour-saving machinery will also be a matter of 
time, owing to the absence of capital and Initiative among the 
aoricultural classes themselves. On the other liand, the .staple 
seed supply of the Province nftbrds scope for an immodlitte 
improvement, simple to demonstrate and easy to perceive, the 
practical adoption of which presents no serious difficulty to the 
average farmer. The present supply is of inferior quality and 
contahis an admixture of more than one variety. The product 
is poor, variable, and of no recognized commercial status. The 
testing and introduction of improved varieties, and the ineulea- 
tioii of the doctrine that the crops raised from pure seed are the 
more profitable to grow, constitute therefore at the present time 
one of the most important aspects of the local Department .s 
work. This article propo.ses briefly to describe the various 
type.s of seed farms at present in existence in the Centra 
Provinces, showing how each type has developed and what 
progress it has so far made. 
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2. Ill the first place the isolation of pure high ch.<.s 
varieties— a matter of primary importance considering the inferhu’ 
mixtures now being growii—is undertaken on the GovernuKnt 
farms. Tliis branch of work presents comparatively litde 
difficulty to tlie trained investigator, though several years of 
laborious selection, testing, and propagation are generally neces- 
sary before sufficient seed of the improved variety is available 
for trial by the public at large. 

The next step is to advertise the seed by means of demon, 
stration plots, exhibitions, and agricultural meetings. It is then 
handed over to selected members of the District Agricultural 
A.s.soeiatious, and under the supervision of the. Department is 
tried on a tield scale under varying local conditions. The (ntt' 
turn is compared with that of the common local variety, and 
when results are favourable, a local demand For pure seed soon 
springs up. 

This is seed farm organization in its simplest form, re,, a 
centi'al area directly controlled by Government, feeding small 
private plots owned by well disposed ffirmers in the neighbourhood. 
The co-operation of the farmers is necessary because the Govern- 
ment Agricultural Stations are far too limited in area to be able to 
meet a growing demand for tlie new variety of seed. In every 
district of the Central Provinces an Agricultural Association o! 
the leading land owners lias been formed, and in the absence of 
a better organization these are, as above stated, utilised as the 
agency for the dissemination of the pure seed from tlie Govern- 
ment farms. The seed is sold exclusively to members of the 
Associations, each of whom agrees to grow it on a prope/ly 
managed seed farm. 

3. As exemplifying this form of organization it may be 
stated that this year 42 seed farms for selected kinds of wlieat 
were under the supervision of the Department in the Northern 
wheat tract. These seed farms are arranged in group.s within 
easy distance of a good grain market so that the surplus produce, 
as soon as the demand for seed in the neighbourhood has been 
satisfied, may realise a full price, and thus further emphasize the 
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advantage of growing pure varieties. Definite rule. „l r 
„,ent are prescribed. The growth of two varieties i.s 
and the necessity for a separate thro,shing floor for the new er,,., 
separate storage of the produce, and regular inspection l.y lii,' 
itinerant Agricultural assistant in charge of the circle, is cinpli.n 
fixed. The area to be sown in the ease of wheat imist not be le.sf 
than 25 acres in the first in.stanoe, Otherwise it is found by c.x- 
perience that the grower will not make a separate threshiin'' floor. 
Reports on these seed farms are submitted at eacli inccthw' of 
the Agricultural Association, 

4. The organization through District Agricultural Associa- 
tions is defective, in so far as it is difhcult to get the essential 
i-ules properly carried out, in the branch seed farms, by large 
land owners (of which the District Agricultural Associatioiris 
primarily composed) actuated more by a desire to please tlian 
by any real idea of practical business. But after two or three 
years it is generally found that a more highly articulated system 
comes almost spontaneously into existence, as the cultivators 
begin to realise the benefits of combination. Diversity of 
agricultural interests even within a single district develops 
smaller units of control. Thus a Sub- Association was started 
three years ago near Seoni-Malwa in the Hoshangabad district 
in a small tract suited to a certain variety of mctghai til, The 
new variety was not known on the local markets and when 
sold in small quantities realised no better prices than the local 
til. But by marketing the total surplus produce on a single 
day an extra Rs. 3 profit per acre sown was obtained, and that 
without necessitating the slightest change in the current method 
of cultivation. In the third year (1912) over two thousand 
acres were sown and the market is now well established. Now 
even the Sub- Association is being split up. The new til 
deteriorates rapidly by cross 'fertilization with the indigenous 
variety, and realising this, the cultivators of small groups of 15 
to 20 villages each, are arranging to exclude the local til 
altogether, and have engaged the services of a trained farm hand 
whose duty it will be to see that the quality of the seed sown 
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is up to the 10 ark. Each group has a central seed farm or s, ed 
farms supplied with fresh selected seed from time to time from 
the Government Farm. The above is an excellent example of 
how the loose organization of seed farms under the Distiict 
Agricultural Associations splits up naturally into smaller areas 
of control shaped by community of interest. 

5 . In Berar a somewhat parallel but even more articulated 
development in the control of seed farms has occurred. After 
muck experiment on the Akola Farm, a variety of cotton known 
as ‘ Kosea ’ had been found to give the best profits, per acre, 
to the local cultivator. It is short stapled but hardy and pro- 
lific, and has a high ginning percentage. The demand for seed 
is very great, ‘ Rosea ’ seed often fetching more than twice the 
price of the ordinary local variety. Last year 90 privately 
owned cotton seed farms, of the nature of the wheat 
seed farms described above, were growing ‘Rosea’ cotton. 
But for the whole of Berar 500 such seed farms would scarcely 
suffice ; and the question of a local organization to control 
the ever- widening circle of seed farms arose in a very prom- 
inent manner. Here, too, as in the Hoshangabad district. 
Co-operative Credit is in its infancy and could give no help. 
Direct supervision by the Agricultural Department was also 
manifestly unsuitable, and the District Agricultural Associations 
w’ere clearly incompetent to grapple with the situation. After 
much consideration it was decided to organize by official agenev 
local areas of control smaller and more definite in shape, but 
following the line of development indicated by the groups of 
the Seoni-Malwa Sub -Association. As an experimental measure 
three so-called Agricultural Unions have accordingly been 
started. Each Union controls some 500 acres, growing improved 
cotton, in a small circle of adjoining villages. Each employs 
a Kamdar trained, in cotton cultivation and selection, by the 
Agricultural Department, and paid by the levy from the 
cultivators of li to 2 annas per acre .sown. Each Union will 
eventually, it is hoped, have a small, power ginning plant of 
its own. In this way a very large area should be sown wift 
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pure seed in the course of the next few year. , ,m ■ 
strains, obtained from the Government Farm 
will also be disseminated through the ac^ency of'ihJ"''?-’'' 

6. E„t ev,„ ,He E„., if;: , , 

as m the Jubbalpur district, these A^rieultuml V 
controlling the seed farms are broimht int.) dom' 

,,i,h. numb., of Co.op.r.ti,. C,„m sfi. if Tf 
tion has been achieved in the Sehora Tahsil of the Jubbaln, 
district for the simple reason that nearly two-tliircU of tlm 
villages of that Tahsil have now each its own Co-operative 
Society. Certain enlightened members of tlie Jubbalpur A.rri 
cultural Association have, for the last five vear.s. been tryh,.. 
new varieties of wheat, gram, etc., with a view to iinprovim/ tlm 
present poor quality of the crops. The variety known a.s Suker 
hai Pissi was found to yield far better than the local wheats 
and to realise a higher price if marketed in bulk. Two other 
varieties known as Bausi and Ilatm were also found to suit 
certain classes of soil and position. A new variety of gram 
and several new rices were proved to be profitable. Four Lge 
wheat seed farms of the usual type were .started, but although 
they comprised an area of over 300 acres the demand for seed 
in the first year far exceeded the .supply : and it was evident that 
if the demand was to be met, a number of seed farms would be 
needed which it would be impossible for the Depaitrnont to 
supervise. After much diseus.sion and many initial mistakes ttn* 
tollmving system has been finally evolved : — 

Agricultural Unions, composed of Co-operative Societies, 
and not of individual members, have been formed. Each Co- 
operative Society appoints one of its members to act a.s Kamdar 
or Alanager ; and he is responsible that the individual members 
carry out the rules intended to ensure that the new varieties are 
kept pure. Once or twice a year the Union Committee meets 
in the central village. It is composed of the Kamdars of the 
various Societies which are incorporated in the Union. The 
President is a leading Malguzar who has a large seed farm on 
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which fresh seed from the Government Farm is grown each year. 
The President, besides being a member of the District Agii 
cultural Association, is also a Director of the Co-operative C- 
tral Bank at Sehora. At these meetings each Kamdar repoi'ts 
what his Society requires for the following season and how much 
surplus stock is available for sale. In order to purchase the s< ed 
they require, individual members borrow money on the usual 
terms, from the Central Bank. The Kamdar receives a small 
annual remuneration from the other members of the Society in 
return for the services he renders. 

Incorporated with the Agricultural Unions is a Central 
Seed Store, situated in the buildings of the Crosthwaite Central 
Bank, Sehora. This seed store registers orders for seed, and 
arranges the supply from the incorporated seed farms. It also 
arranges for the disposal of surplus produce in bulk, so that tlie 
highest possible price is realised and full value for the improve- 
ment in quality obtained. The seed is graded by a specially 
trained man, and no seed not up to standard is thus sold for seed 
from the seed farms. The managers of the store will even- 
tually be responsible for the supervision of the Kamdars of each 
Agricultural Union, but at present this duty is being performed 
by an Agricultural Assistant until the Seed Store is in a position 
to obtain a better trained staff, 

7. Three such Agricultural Unions have, at present, been 
organ i^.ed : 

The Bargwan Union consists of 9 Co-operative Societies 
in the villages immediately surrounding Bargwan, the farthest 
not more than 5 miles away. The President is Rai Sahib 
Gurudin Misra, Director of the Central Bank, who resides 
at Bargwan and has a large seed farm of 400 acres. Many 
cultivators already grow improved varieties in these villages and 
this year the following quantities of pure seed have been 
ordered by this Union alone : — 

Sukerhai Pissi ... ... ... 41,880 lbs. 

Bansi wheat... ... ... 15,200 „ 

Malida gram 7,000 „ 
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The area under pure varieties controlled by the Vmn\ this 

-reason will be approximately 1,600 acres. 

Two other Unions are in process of formation, eoutrollino- 
jiu area of about one thousand acres. 

8. The Jubbalpur organisation is, as will readily be seen. 

Ijy far the most advanced, and remaias for these Provinces the 

standard to which it is hoped gradually to raise the supervisory 
system of the other districts. But no mere imitation will give 
the best results, and every opportunity is being allowed to the 
Association of Hoshangabad and to the Unions of Berar to 
develop along the natural lines most likely to .suit them. The 
one accepted principle, however, is this, that, wherever Co- 
operative Societies exist, the Agricultural organi/iatiori inu.st be 
worked through them, to the mutual advantage both of the 
Societies and of the S 3 ^stem of control, whatever it may be, under 
which the seed farms may be placed, 

It is hoped within a few years that Co-operative Credit 
Societies will be organized in all the districts where Agricultural 
development shows the greatest promise. The linking of these 
Societies into small self-supporting and self-regulating Unions, 
themselves co-operative in form and practice, will then constitute 
tlie ao-ency through which in common with other agricultural 
improvements we shall be able to fo.ster the dissemination .)!' thu 
higher types of pure seed. 
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THE CULTIVATION AND TRANSPORT 
OF TOMATOES IN INDIA, 
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ALBliRT HOWARD, m.a., a.r.c.s., f.l.s,, 
Imjy^rial Economic Hotani&t ; 


GABRIELLE L, C, HOWARD, m.a., 

PerHonal AsHisstant io the Imperial Economic Botanist. 

I. — Introduction. 

I\ oouueetion with the work relating to the development of 
the fruit industry of Baluchistan the question of the profitable 
production of vegetables for the Indian market was considered. 
Some of the English vegetables grow to perfection at Quetta and 
are ready for the market in July, August and September. Such 
produce is almost entirely absent from the markets of the Indo- 
Gauge tic plain at this period, so that Quetta grown vegetables 
would be likely to sell at remunerative prices in the plains of 
India if suitable methods of transport could be devised. Ac- 
cordingly, a beginning was made in this work in 1911 when a few 
experimental consignments of tomatoes were sent to Calcutta, a 
distance of IJoO miles. These preliminary trials showed that 
the quality of the produce wa.s all that could be desired and that 
a good market for out of season vegetables existed in Calcutta. 
In the following year, 1912, it was decided to extend the experi- 
ment and to try an improved system of packing. At the same 
time, the methods of cultivation of this crop, both in the plains^ 
and in Baluchistan, were studied. The fact that the tomato 
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grows very easily, and produces fruit without trouflo. pr.hal^lv 
accounts for the want of care devoted to this plant, (.hily in one 
case, namely, in the garden of Colonel Duke, i.m..,, Itesi.loju-v 
Sargeoii and Chief Administrative Medical Officer in JiahiOiistai), 
were properly cultivated tomatoes observed. Here tlie plain- 
were trained on wires, two steins to each plant, and all tlie sidr 
suckers were pinched off. The result was large emp.s of wOl 
grown, evenly ripened fruit which could bejiieked without daimu'- 
ing the planks. It wa.s decided to adopt this system on a lar'o- 
scale, combined with furrow irrigation ; and, accordingly, experi- 
ments were made at Pusa, in Bihar, in the mJn season of i'.M 
and again at Quetta in 1912. In both case.s the resnits 
were successful A portion of the Quetta crop was sent to 
Calcutta where it was sold at good prices, the remaitnler belue 
disposed of locally, to Army contractors, at the late of tlu’eo 
rupees a maund. The area under experiment at (Quetta was fnur 
tenths of an acre, for wlrieh a sum of Rs, ;s4l> was (du.iiined, 
aUhough at least half of the crop wa.s destroyed by ahiiornmlly 
early frosts in August and September, and could not bo sold. 
About 10 tons of saleable fruit was, however, collected fi-om tliis 
area, the yield being at the rate of 2a tons to tlie acre. Similar 
crops were obtained at Pusa in 1911-12 and again in 1912-1:1 
These experiments liave been so striking tliat it has bemi decided 
to publish the result.s, in the hope that more attention will be 
paid in the future, in India, to scientific metliods of |>roductloti 
in vegetable growing. 

IL — Thf Cvltivatiox or Tomatoes. 

SeedliiU/s. — Insutiicient attentit)ii is paid, in India, to the rais- 
ing of the tomato seedlings and young plants. The best results 
are obtained when the seedlings are transplauted in the nursery, 
once, and this should be done when the first pair of rough leaves 
are fairly well developed. They should be set out in a well pre- 
pared nursery, about three inches apart each way, and should bo 
planted deeply — the stem up to the seed leaves being completely 
buried. Care must, of camrse, be taken to accomplish thi» 
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transplanting without serious damage to the roots. The seedlings 
should first be well watered about two hours beforehand and then 
taken up by means of a small trowel with as much moist eartli 
adhering to the roots as possible. 

After transplanting, the nursery should be well watered, 
and the surface, when dry enough after each watering, should be 
broken up and kept in a fine condition. This cultivation, which 
is usually neglected in India, is most important, as also the 
proper spacing of the seedlings. In this way vigorous, stock v 
plants are produced and there is no check in growth, an import- 
ant point in the case of the tomato. The young plants must be 
well watered, but not over watered, and when the stems are as 
thick as the little finger and the plants are five to six inches high, 
they are ready for the final planting out. The Indian gardeners, 
if left to themselves, are not likely to succeed in this portion of 
the work of tomato growing ; through overwatering and want 
of cultivation they raise weedy, drawn, weak plants with hardly 
any roots, which die off wholesale after the final planting out. 

Irrigation , — The irrigation of the tomato crop is an im- 
portant matter in India, not only in the arid climate of Baluchistaii 
but also in the plains. lu the application of irrigation water to 
tomatoes two conditions must be fulfilled. The plants must 
get sufficient water, both for vegetative growth and also to 
swell the fruit, and it must be remembered that the totnato does 
not like dry soil. At the same time the tilth must on no account 
be destroyed, otherwise the plants will not thrive and will Jioi 
yield the maximum crop. Surface flooding, the usual method 
of irrigation at Quetta, is therefore out of the question, as by 
this means the tilth is destroyed and, in addition, an enormous 
amount of water is lost by evaporation, particularly during the 
period of the dry westerly winds. The easiest method of 
applying water without destroying the tilth is by meatis uf 
furrow irrigation. This sy.stem has the additional advantage of 
saving a large amount of water. 

The method of irrigation by means of furrows is particularly 
applicable to fine alluvial soils, in which the lateral percolation 
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IVom a trench filled with water is considerable. Tiiis system ut 
irrigation presents no difficulties. After the final pvepamtion 
of the land, furrows, about 18 inches wide at the tup and trum 
4 to 5 inches deep, are laid off at the proper distance. The tluur 
of the trench should be about 15 inches wide, and the side> 
-hould slope so as to prevent the furrows filling with earth 
from the edges. The land should be laid out so that there is a 
between alternate rows of tomatoes.— Plate XXX shows 
the arrangement in the case of tobacco. The rows of tomatoes 
.diouldbeat least three feet apart, and the plants .sliould be 
" aced from two to three feet in the row. In laying out 
Xe land, it is an advantage to mark the position of tlie end,^ 
of the rows of tomatoes first of all, by means of pegs, a»)d 
him to make the furrows. After the land between the 
trenches is levelled, the lines of tomatoes can be laid off and 
the positions of the plants indicated by short piece, of twig 


or straw^. ... 

Water is given by filling the fuiTows, whenever tins is 

necessary. It should be remembered that while the tuiiiato 
Joes not thrive in dry soil nevertheless ovenvateving during 
the ripening stage leads to much splitting of the fruit. Nii rule 
be ..♦iveii as to the amount of watei required to suit all 

drcumsteiices. In this matter the successful grower soon learns 
u, read his practice in the plant Itself. 

Planting out. -Two or three days before the tiu.d 
transplanting, the furrows are filled two or three ti,iie.s^lr^ 
a distributing channel which runs at iigt an » 
trenches. The water percolates laterally, and 

well moistened between the furrows. As yo" 

dry enough for the purpose, the tomato p ‘'“J ^ ^ 

the soil which has been moistened by ‘t® ‘‘'‘""ued lUt up 

the trenches. The plants should he deep y P" f J 
to the leaves, and the soil should be properly prs hd 
the roots. About half the leaf surface of ^1' ; 
should be pinched ott', and the young plants covered by 
leafy twigs during the day for the first two days. 
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way the losses on transplanting are exceedingly small, a good even 
stand of plants is obtained, and there is very little check in growth 
Cultivation , — After the plants are established the cultivation 
of the surface is an important matter in this crop. The aim 
should’be to maintain a dry surface mulch on the beds and 
around the plants, and to keep down all weeds. The labour 
involved in this is much reduced by the use of the Planet .Tr. 
double wheel hand hoe, which can also be used to break up the 
crust which forms on the floor of the furrows as these dry. 
In an arid climate, like that of Baluchistan, the loss of water 
by evaporation from the furrows is very great and, unless the 
crust is broken up, cracking takes place and the moistened 
soil sets into a hard intractable cake. In addition to this surface 
cultivation, the earth of the beds between the young plants 
should be deeply cultivated after planting out, at least once, with 



Fig. 1— A PICKaXF. [hvinr) foe DKKP CUITIVATION in the plains ok I-M'IA. 

the koddr, a kind of pickaxe shown in Fig. 1. This aerates the 
subsoil after the trampling of the workmen, and leaves it in the 
proper condition for rapid root development. 
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Pruning and training. method of [irunini,- .ulonted 

and also the system of training, are matters of great iinjH.rtaiK-e 
in the cultivation of the tomato, Both these"subjeets reeeiv!' 
little or no attention in India. 

If left to itself, the tomato produces a hiro-e strac/oliu„ 
growth, which sprawls over the ground, rendering tlie colfectiou 
of the fruit a matter of great difficulty. Under these cir- 
cumstances, most of the tomatoes lie on the damp earth, and tlie 
aimmnb of decay is considerable. The iVuit produced ’ is small 
in amount and often deficient in fiavour. The ab.seiice of 
sufficient sunlight also prevents the proper development of 
colour. The.se results follow from the unchecked vegetative 
growth of the plant Instead of the energies of the tomato 
being used for fruit production only, a large number of un- 
necessary branches are developed, which interfere with the well- 
being of the crop. Some .system of pruning is, thei'cfore, es.sential. 
The method adopted at Quetta and Fusa is to re.strict the 
vegetative growth to two branche.s only and to pinch off all 
other growth. As is well known, the main stem of the tomato 
plant, when a few inches in length, ends in a bunch of llowers. 
On either side of this a lateral branch is formed. These 
laterals themselves will give offi other braiicdies and further 
branching will take place on the lower portions of tlie single 
main stem if the plant is left alone. The object of pruning in 
thi.s crop is to remove all side branches, which form on the 
two laterals and on the single main stem, as soon as po.ssible, 
This is done by pincliing offi these shoots as they appear. The 
whole growth is, therefore, deflected into the two main arms, 
wliich rapidly grow in length and give rise to successive 
oliisiers of fiower.s. 

In addition to pruning, some metliod ol training is necessary 
for the tomato. The stem is too weak to stand erect and at the 
^Hine time bear a heavy crop of fruit. The absence of bamboos 
■rt Quetta and the scarcity of wood, account for the fact that the 
local gardeners make no 'serious effort tu train the tomato. In 
India, -more is done in this respect, and tomatoes are often seen 
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either supported by vertical or inclined bamboo frame work. 4 
more eflFective arrangement is to train the plants on wires 
supported either by short poles or by the ordinary iron standards 
used in wire fencing. The wire and iron standards can be used 
over and over again, while, in a dry climate like Quetta, short 
willow poles will last several years if properly stored. The posts 
for supporting tlie wires should be from four to four and a half 
feet high when placed in position, and either three or four wires 
should be used. The lowest wire should be about nine inches 
above the ground, and the highest should run level with the tops 
of the poles. Between these, the other wires should be arranged, 
at regular distances. The plants can be tied to the wires by 
means of banana fibre or strips of mulberry bark. Trained in 
this way the tomato forms almost solid walls of green foliage 
loaded with fruit, after the manner shown in Plate XXXI 
There is plenty of room for development, the fruit receive.^ the 
necessaiy sunlight, and even ripening takes place. Picking \h 
really facilitated, and no damage is done to the plants in the 
process. Moreover cultivation can go on uniform 1}^ till the whok 
crop has been gathered. 

III. — Thk. Pack 1 no and Transport ok Tomatoks, 

The results obtained at Quetta in 1912 proved that tomatoes 
could be sent to Calcutta, without loss or damage in transit. 
The distance is approximately 1,750 miles, and the journey takes 
about four days. Tlie consignments had to withstand nut only 
the dry heat of the desert as far as Delhi, but also the liigb 
temperature and high humidity of the monsoon period on the 
journey through the Gangetic plain. 

These results were not achieved without some attention to 
detail. In bringing this portion of the work to a successful issue it 
was found that the most important matters were the following:— 

1. Pickinf /. — The tomatoes must be picked at the proper 
stage neither too green nor too ripe. If too ripe and soft when 
packed the fruit does not last long enough in good condition, 
after arrival, for sale purposes. If picked too green, the iuH 




TWO-BRANCH SYSTEM. 



cultivation ok tomatoes. 


281 


flavour does not develop. Good results were obtain. 1 i 
tomatoes were gathered when they were beoi„ni„„ " " 

all over and before all the green colour bad''.u ” " 

„ best picbed by tbel": f“ .trSr'' 

.should be packed without the stalk as this ofte ' ^ 

the base of the .uit and causes dama::::::: 

2. TFja^pmgr.— The fruits should be separatelv wv 

,hi„ psper .nd only perfect ep,ci„e„., ebonid be ,el Me.rilh 
i. obviomly nothing t, be gained in ,he attempt „,d .e h 
el„. produce by passenger train to, distant market like 0,1 ! 
accastomed to handle the best supplies obl.inible Picl m 
shculd be done early the morning, „hen ,h„ fr„i, J 
4. packing should be done i„ the shade. By tvrapping 
paper when cold a great transport advantage i, ';,,ta?ned Z 
„[.n,ng peases are delayed, android wrapped fruit heats up 
very slowly on the journey. In this respect Baluchistan ha, a , 
enormous natura advantage over its cnpe.itors in the f,ui, 
trade. W tih a httle ear. pu.te cold fruit can be parked at Qnett. 
and all the advantages of pre-cooling hefore transport ran he 
obtained wrthoul any trouble or espense. Ibi, enable, fruit to 
be picked in a much riper condition than would otherwise be 
possible, thus ensuring the maximum flavour on arrival consistent 
with safe transport. 


3. Pachnff.— The package used for tomatoes is a matter of 
considerable importance if the journey is a long one. This point 
has been dealt with elsewhere (p. 25fl), in connection with the prob- 
lem of fruit transport in general, and it is unnecessarv to do more 
than refer to it here. They are packed in punnets (Fig. 4, p, 256). 
Two methods are possible ; medium sized fruit after wrapping 
can be packed edgewise. Large fruits are best packed flat, four in 
apunnet. In both cases the floor and sides are lined with snn fibre 
and the fruit must be tight in each punnet. This is best accom- 
plished by filling up the small spaces by means of the fruit of the 
smaller varieties such as cherry and pear tomatoes, Care must be 
taken that the tomatoes do not project beyond the edges of the 
punnets, otherwise they will be crushed by the floor above. To 
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fill the punnets completely, a little sctnn can be placed above the 
tomatoes in each. 

These crates can of course be used for other produce be.^ides 
tomatoes—such as grapes, peaches and plums. In 19 12, a number 
of these packages, containing a variety of fruits and vegetables, 
were sent to Simla and Calcutta during August and Septen>ber. 
It is hoped that by this means the Quetta fruit dealers ^iH 
supply customers in the plains with mixed consignments of the 
produce of the valley. The separate punnets enable a variety of 
fruits to be sent in one package. 

4. Marketing —The method of offering fruit for sale is an 
important matter, and one in which the Indian fruit dealers have 
much to learn. There should be no sorting or handling of the 
produce after the market is reached. The ideal method is to 
offer each unit of fruit for sale in a suitable gift package of such 
a character as to encourage the purchaser. These units should 
be packed in outer crates, in the manner already described. For 
tomatoes, the two pound chip punnet measuring z x x o inohos 
is a suitable gift package for every seer of fruit. Put up in this 
way retail marketing is a simple matter : the units are ready for 
immediate sale, and there is little trouble to the seller. A kige 
consignment of Quetta tomatoes, packed ot\ these line.s, was sold 
in the shop attached to the Great Eastern Hotel, Calcutta, in 
19 j2,— each unit of one seer fetching twelve annas. The cost of 
packing and railway freight was about four annas a seer. 

There is no doubt that, if proper attention is paid to the 
cultivation of the tomato at Quetta and to the proper packing of 
the produce, a large market can be found in India. It has 
been shown that there is no difficulty in sending the produce 
as far as Calcutta. In addition to this large market, there an* 
many intermediate towns which could absorb a portion of tlie 
crop. Further, the demands of the various hill stations and 
military cantonments within reach could also be met. Hie crop 
is ripe during August and September, when the only vegetable^ 
available in India are various insipid gourds. Tomatoes ottered 
for sale at this time would find a ready market. 



the cultivation of rubber by means of 

PLOUGHS. 


BY 


C. S, THANE, 

Manager, Hangoon Para Rubber Edate^, 

On sev^eral Estates in the mid East pionghs and harrows are 
1^0 w being used as a means of cultivating rubber. 

The chief objects of this ploughing may be said to be : - 

(a) To destroy grass and bury herbage and refuse. 

(&) To pulverise the soil. 

(c) To promote fertility. 

(d) To increase the water holding capacity of the soil. 

(e) To establish a mulch. 

(/') To reduce expense. 

By using such ploughs as will accomplish the results desired 
initems (a) and ( 6 ), the other results are bound to follow. Should 
the area to be ploughed be heavy in grass, refuse, or fallen leaves, 
the land should be ploughed deeper than if it is clean : as refuse, 
leaves, etc., decay more rapidly when ploughed under deeply 
than if they are turned under with a .shallow furrow,, becau.se the 
surface soil is drier. 

Nevertheles.s the depth to plough should chiefly be governed 
hv the nature of the soil and the root system of the trees, 
deiicrally speaking, the heavy soils require deeper ploughing 
than li-ht soils as they need the effect of the loosening, draining 
and achacing more than light .sandy soils, but owing to the root 
system of rubber each planter can best judge for himself. Three 
or four inches should be the minimum depth of ploughing. 

To destroy weeds and keep the weeding in hand m Burma.^ 
fortnightly rounds may suffice until January, after which very 
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few weeds grow, and then monthly rounds during the dry season ; 
but here again the soil must be taken into consideration, as it is 
essential to keep a soft mulch of earth on the. surface to a cl plh 
of 3 or 4 inches. 

For pulverising the soil and burying grass, leaves, etc, 
a disc or rolling furrow plough is generally the best, as it buries 
and crumbles the soil in one operation. Disc ploughs or harrows 
are probably the most useful of the many kinds of ploughs in use, 
being especially good for working heavy soils ; they, however, 
have one or two disadvantages, they are apt to leave the soil in 
rather high ridges, which evaporate much moisture ; but this is 
easily overcome by dragging a small log behind. Also, unless 
adjusted properly, they leave a ridge of unstirred soil, to avoid 
this the discs should be set so that they will enter the soil at a 
wide angle. These disc harrows generally throw the soil from the 
centre outwards, so that it is necessary to overlap in order to keep 
the ground level, or else to plough at right angles to the pre- 
vious time. For bullock draft 8 disc ploughs are the largest that 
can be used satisfactorily, and Here at Twante, for each plough. 
I have two pairs of bullocks, one day on and one off (water buffa- 
loes should prove just as good draft as bullocks), but I think that 
by feeding them with a little chaff (paddy straw) and oil cake, it 
will be possible to use each pair daily ; at present the only feed 
the cattle have is grass on our reserve area, 

Costs . — The daily tasks are three ploughs to ten acres : one 
man at 8 as. a day works and drives a plough. The soil is plough- 
ed to within two feet of the older rubber trees and about 1-|' 
the voung rubber. Between January and June the cost of culti 
vating ten acres should not exceed 6 annas per acre monthly, 
made up as follows: — 

3 ploughmen @ 8 annas each a day, = Re. 1-8, two coolie? 
((^ 8 annas each a day, Re. I (for loosening the soil around the 
trees where the ploughs don’t touch). Food for 12 bullocks 
@ 1 anna each, 12 annas. Oil for ploughs, 1 anna. Sundries- 
5 annas. A total of Rs. 3-10 for 10 acres or 0*8 annas per 


acre. 



kcbbkk plantations, 

From June to December, ,Iun„o.tho,.,s 

better to work the fortnightly rou^ls wii, 7','”'';' 

jioos than hy plouo'lis. At i7nV.,!r’':J'''' 

to go upon. If we take A n j)- 
HC.es, 4 ploughs doing 1:3 ae.-es a dav'ubll" 

i„. month MKl 

aci'p per mensem : — ^ f'^st i 


pt'i' 


4 plouglmien r/i Ks. 15 pach p ni. 

3 Fooiles 1 5 

Keeti for IB „ ■■'. 

Oil one montli's supply fo,. pi„|,j,|n, PI, V ' " 

■Sunorirs, l,i,)p f,„, - 


45 

1 

14 

IfM) 


. T-* I"*'’ 

tliat IS, Ks. JaO for 390 acres or 

SIX months of the dry sea.son, December to M'i7im.7'’' 

would cost E.S. 900. 4 .li,sc 'plouohs eo.sf f}* 'in,- 

Estate, say Rs. 200 each, = R.,. 800 Takino' the life of a ,’l "’’'1' 

or Rs. 400— making a total of Rs, i ;>oo JL,, H,e. r 
are neecled 8 pains of bullock.s, .say a’t Rs. 170 a pair ^' 7 ^ 7 ^ 
lake the working age of a bullock as low as .i rears n.ul al 
20 per cent, depreciation, Rs. 272-inHking a total of r! i .7 
l«r SIX montlrs’ working, or Rs, 262 per mensem, or annas 
-er acre per mensem. To do the same class of work with cooliL 
omg lioes or kodah fork.s it will cost at least Rs. ii np,, 
nensem, as it rs a physical impos.sihility ihr less than sir cooL 

io in fact Rs, 4 per acre w 

ait he an e.Mceptionally high cost, 

A disc plough .should also last longer than one year, if well 

niter »,l nilej „„„ 

"Other two" " ""'T' 

"otnei two years at least. 

her the ploughs have, i.s that 

whereas hoes and fork.s do not do .so to the 

'ling the recern'rirvL!- 'It’pieriminr. ns here estim.itnl-lris (.ritvm 

‘ IP- jHT tirro iD-or an arej of nonrly 2,n0<> aore^ 
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same extent, nor do they crumble tlie soil so well. Also conlifs 
cultivating with hoes or forks require close and much more suiier. 
vision than do ploughs, and there is much more likelihood (,( 
ground being scamped when done with hoes or forks. At pre^elu 
the only disadvantage disc ploughs may be said to hav!> is 
that they damage the roots ; so do hoes or forks but possibly 
m a lesser degree ; but if a dry mulch of 3 or 4 inches is kppt 
on the surface, the roots will naturally go deeper into tlie soil, 
which is kept moist owing to tliis blanket or mulch of dry 
soil, and little or no injury will be done. Ploughs naturally 
do best work on gently undulating or flat land, but steep 
.slopes may be ploughed satisfactorily by ploughing aero.ss the 
slopes. Above ground, slight damage is sometimes done by the 
ends of the yoke striking the tree, but this can be avoideil by 
cutting off the ends of the yokes as short as possible. Uii- 
fortunately, I have at present no figures to show to what extent 
cultivation increases growth and yields here in Burma, but we d,, 
know that, owing to this system of cultivation in Australia ami 
America (dry farming ns it is called) hundreds of thousands of 
acres of land have been made to yield crops of wheat, rye. 
sorghum, etc., that compare favourably with yields in the humid 
regions of both these continents. Speaking of yields the older 
trees on this Estate have been tapped daily since Septeinbei'. 
IfllO, with the exception of a half day in the rains I'tlt when 4" 
of rain fell, and the yields are now as good as ever they wciv. 
During 1912, records have been kept of the yields from V, 
acres containing trees aged from 5 — 91; years and the yield was 
407 lbs. dry rubber per acre ; and this year’s yields promise to ex- 
ceed last. If the manuring of rubber estates eventually has to be 
done, good and frequent tillage or cultivation will largely reduci 
the manure bill and delay the day when fertilisers will be needed. 

In conclusion, I am of the opinion that from June to Septera 
ber Estates in Burma should be weeded fortnightly, the weed--^ 
being just cut oft’ on the surface. In October a deep I'orknig: 
November a digging with hoes, and then, for the rest oi theye.u 
disc ploughs. 



TRANSPIANTATION Op Riop 
OHHATTIS(;AIi}|, 

nv 

D. CLOrsxriN, M„v, n.sc. 

Deputy Dir^xtor of AgricnlUiVi^^ Central Pm'inm 


Thk cultivators of the Chhattisgarh Division in the Central 
provinces have a bad reputation as tillers of the soil. There 
are several causes to account for this low standard of efficiGiiev. 
The country was for centuries ringed in by wide stretches of hill 
and forest which formed a serious impediment to all comnnnii- 
cation with the outside world : and this condition of affairs 
continued till as late as 1889 wlien the first railway line was 
carried through the tract. There is a large population of chatmrs 
in the Division who are noted for their thriftlessness. The 
local breed of cattle is so small. that the draught bullocks are 
not sufficiently .strong to cultivate the soil properly. These 
cattle get very little .stall-feeding and the grazing being extreme- 
y poor they satisfy their hunger by devouring the field crops ; 
here is a universal custom by which all the cattle of the village 
>i’aze together, over the fields and waste lands alike, trom 
December till June and much difficulty is therefore experienced 
ill savhm’ the seedlings of the nurserv beds for the rice area that 
is being transplanted each year. 

The population suffers much from malaria during the rains 
and early cold weather : cultivators subject to chionic malaiia 
become lethargic and their work suffers in consequence. The 
now extinct lakahhata system of land re-distribution has le(t 
each pnltivator with a number of scattered plots of land in the 



288 


AGHICULTUIIAL JOURNAL OF INDIA. 


[VIII, m 


cultivated area of the village instead of a concentrated ar-a 
This further liandicaps any attempt at the introduction of int. n. 
sive methods of cultivation, which would l)e possible if pjieh 
cultivator’s area were consolidated. 

A farming community working under such adverse conditions 
is naturally opposed to the introduction of any improvements 
whicli demand more energ}^ intelligence and skill. They are 
mentally and physically incapable of changing their methods all 
at once : they must needs be led l)y eas}^ stages from that lower 
standard of farming with which they are content at present, to 
the higher standard whicli involve.s new ways of doing things 
and which therefore demands intelligent effort. But as the 
existing standard of intelligence is also low, one must in a case 
of this kind base all instructions on actual demonstrations con- 
ducted in the villages themselves. This has been done: the 
ryots in thousands of village.s in Chhattisgarh have during the 
last six years been shown how to transplant their rice. 

With the limited number of Agricultural Assistants at our 
disposal it would have been impo.ssible to have done instructional 
work in several hundreds of villages each year, had not another 
device suggested itself, viz,^ to employ as instructors a supprior 
type of intelligent and literate ploughmen recruited in districts 
where a£friculture is more advanced. These instructors are 
designated Kamdars. This scheme for the employment of 
Kamdars wlio sliould serve the purpose of instructors in new 
methods of farming has been tried in Chhattisgarh for the la.^r 
five years and has proved to be a very sound and practical one. 
These men at first serve for a time on the Baipur Experimental 
Farm where they get into touch with our methods. This is 
necessar}^ as the work for which they are mostly required is the 
transplantation of rice and the cultivation of cane, and though 
they may have had experience in both, still they have much to 
learn. They have for instance to learn to transplant single 
seedlings instead of bunches since seedlings are transplanted 
in bunches wherever transplanting is practised in these 
Provinces, 



lilCE I.\ CHHATTISOAUH, 


:;S;i 


Th. advantages to be gained by e.nployin..- the., .i.-,, , 
Kaindars for demonstration work are— (i) that'l,,' 
eultivating castes they are more in touth with tlie 
they work with their own hands and are Iherelbre ' ,'Ir 
as instructors than our assistants who, being i,, most rw " 'r'" 
non-cultivatmg class, are physically less adaihed to the ..nteiied 
.side of this work, mtd (iii) that nearly all our K,t,„dars hive l,cl„ 
vecru ted from villages in the rice tract, and therefore Ktaml 
the climate much better than do our trained assistants of th, 
higher caates recruited Irom the towu.<. 

By steady work on demonstration lines the Dui«rtmeni ),as 
in six years got^aii area of 10.000 acres transplanted where this 
method of culti\ating lice was teirmerly unknown. Crop o.x- 
periuieiits, carried out ill the village, s I’ruju IDOmu by our 
Agricultural Assistaut.s in cullaburation with the leadiiif'- iiujtl- 
liolder« concerned, showed the {'olluwiiig average oe.iecoNcs 
acre in favour of traiisplantatiou ;~ 


IKC 


Vt‘;u' 

1009 

1910 

ion 


ll'>. Ill pHtliU', 
087 
rviii 

m 


As the accuracy oi these (igurcs had been (|Uostiuiied by certHiu 
iullueutial nmlguzars who were opposed to iraiisplaiitatioii, 
arrangeiuents were made by the Deputy Conmiissioiiers in the 
current year to conduct these experiiueiits. 

The outturn, as recorded by the Assi.stant and Extra Assist- 
ant Commissioners who were eulrusled with tiiis work, shows 
that in the eleven villages in which the experimcius were carried 
out transplantation accounted for an average iiierease of l,0o- lbs, 
of paddy per acre, while in 5 villages where a eoinparisoii was 
made between the very best traiisplanied and the very best 
broadcasted plot, the transplanted plots gave an average iucrease 
of 2,204 lbs. of paddy per acre. 

We may take it that the yield of irrigated paddy can lie 
increased by transplantation to the extent ut one- third, and that 
the average increase for a period of several years would be some 
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way between 500 and 1,000 lbs. per acre. If we take even ih^ 
lower figure, which in terms of money is at present prices worth 
about Rs. 13, it follows that the Department has in this division 
been the means of increasing farming profits of rice cultivators 
by approximately Rs. 13 x 16,000 = 208,000 in one season. It 
has at the same time reduced the seed rate for the transplanted 
area from about 80 to 25 lbs. per acre ; so that by transplantiivf 
16,000 acres 880,000 lbs. of paddy have been saved. 





notes. 


Restwct'IONs ox the Impohtatio.v op XnisKiiv Stoi k i.nt„ ruK 
CNiTED State.s.-Ih accordanoe with the Plant Quanmtinc Avt 
«(• August 20th, 1012, the Secretary for Agriculture of Die l'i)itf,l 
States of America has issued regulations, which have tlie cll'cri 
that, after July 1st of this year, Iiicliaii nursery stock will he 
admitted into the United States only for experiiiiental purposes 
and iu limited ([uantities. For such importations a special 
permit will be required. 

The term “nursery stock' ineludu.s all woody plan t.s utid 
parts ol plants, as well as seeds — except field, \'e|^’etablc ami 
(lower seeds. 

The text ot the Act and of the' Kcgulatknis luis kmi 
[)ublislicd iu the bupplcmcut to the OazvU^ of India ui' April 
dlh, iDld. 

A Plan r-HOLUKK, —The sketch below shows a jikut-holdor 
recently made at the Agric'ulture Colkge, Cuiinbutore, in reply 



“ I’hAN L' IiOLIiMll. ' 

to all order received from the JIauager of an Estate uiidei 
the Court of Wards. The contvivaueo is intended to hold the 
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young plant or tree securely and vertically while it is haiivT 
planted. The construction is simple : — A plain board about -ix 
feet long, nine inches wide, and one and a half inches thick 
taken. In the centre is bored a hole one inch in diameter, aiicl, 
including half the hole, a rectangular piece is cut out as shown in 
the sketch. This piece moves on a pivot, and can be swung run 
to receive the tree, which is then held firmly in the hole. The 
piece is fastened in by a piece of string passing round two pegs. 
For smaller trees or when trees are delicate, a piece of cloth may 
be wrapped round the steiii until the desired diameter i>; 
reached. — (K. Cecil Wood). 

* * 

Peshawar Aoiucultuiial Show.— Tlie Annual Show ut the 
North-West Frontier Province Agricultural Department was 
held on the Peshawar Agricultural Station on April loth and 
16th, and was attended on each day by over o,000 agriculturisU 
some of whom came from over the border. 

Competitions and demonstrations provided an extensive 
programme, including ploughing with both English and counirv 
ploughs, digging, and the use of the Planet J unior Horse Hoc— 
besides sports and livestock classes. 

Competition in the events was keen, and the quality of 
the work performed was excellent. The ploughing was especially 
good, the furrows of 20U yards length being in .some 
worthy of competitor.s in good English matches. The Pathaii 
digs in English fashion Avith a good opening and a full sized 
spade, and seventy- five men competed in tills match. The work 
of the men who reached the final, wa.s remarkably good and the 
prize-winner.s were cho.sen with difficulty. 

In the year 1905 the Planet Junior Hand Hoes were 
practically unknown in England, and gardener.s at home would 
have been much surprised to .sec how rapidly and deftly the 
thirty- three frontiermen adjusted their hoes, and sped up and 
down the long nursery lines, in weeding, cultivating, earthing 
up, etc. 



NOTES. 


Entries in the poultry classes were rather p<un-. Inu 
jowls >vere shown and the success of this part oi \hv sh.tu- 
assured for the future. 

The Rajah Plough, the Mestoii Plough, the new AnicruMh 
Lover Harrow, the Punjab Chain Harrow, the American irm- 

press Roller and several other minor inipleiueuls were at wnh. 
and were watched by critical groups of zamuuiars during tin* 
show, and the farm buildings were examined and discussed 
freely. Agricultural produce, cases of insects, etc., were sliown 
in the farm museum. 

The samples of English wheat and barley ot whi(di crops 
were in ear on the farm were especially admired, aiKlsoine beauli- 
t'ul samples of cotton from the Imperial Cotton S[mciaUst and 
from the Economic Botanist, Punjab, atiraciecl much attention. 

The sports competitors were all too numerou.s for the events 
of one short afternoon, and the games were hurriccl Only three 
men succeeded in poising the weight (Hugdar) above their heads, 
But this is not surprisiug—tho writer this note could just 
raise the log off the ground. 

The Hon’ble the Chief Commissioner had intimated that 
!ie would visit the show, but he wa.s Hb.sent settling a threatened 
tribal disturbance on the border. Colonel C. B. Kawlinsoii, cm.k,, 
Revenue Cominissiouer, Mr. Maekenim, i.c.s,. Agricultuia! 
Adviser to the Government of India, Mr. Barton, i.e.s,, .Iiulieia! 
Commissioner, Mr, Bolton, i.e.s,. Deputy Coiaii,i.ssio>.er, and 
several Civil and Military ofticens visited the show. A short 
but violent duststorm arose just when the show was over, am! 
nreveuted Mrs. Kawliuson from distribuluig the pn.es. On 
Iheevenimrof the loth, full doO agriculturists were eutertamed 
to dinner a“ d tamaslm and visitors from a disUnee weix^ en- 
tertained during their two day.s’ .stay at the taiui. ( 

Brown.) 

' * 

Ax Ecvptux NV.vr.a.mrr.‘-A very useful water-Wt for Imw 

lift canal irrigation has recently been received from RgH - 

consists of two circular pieces of iron on an axis about lo 
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apart. These two wheels are connected together by a number o[ 
vanes set on at an angle of about 37 to the radius— as in ili(. 
drawing. 



The whole thing revolves in a close fitting masonry basiii. 
It is ^reared to run at a slow si)eed and the one I have is workud 
by one bullock. The wheel discharges the water at the height 
of its own axis as in the drawing. 

This is by far the best niaclilne that I have tried (or low ■ 
lii’t irrigation. — (A. E. Parr.) 

* * 

Plantation Crops. -Owing to recent ‘booms ^ in the iiih' 
ber, tea, coifee and coeoiiiit industries and tlie stir created by tlir 
neu'oilations of the Levers with the Liberian Govcrniuciii (‘-jr 

o 

control of a large area for the growing of coconut and other 
tropical products, it is being increasingly realised that there h 
an almost virgin field open to the intelligent applicatiuu uC 
capital to tropical agriculture. 

The facts appear to be that, in order to enable plants tu 
take full advantage of the favourable conditions of tempcrfitiire 
and powerful sunlight prevailing in the tropics, a [)roportioi)attly 
great extension of the plant, in air and soil, is necessary— wit! i 
the result that economy in tropical agriculture lies in the growth 
mainly of ‘ plantation ' crops such as sugarcane, banana aid 
other fruits, tea, cotlee, rubber, etc., the cultivation of which 





L’D.) 


r,;quires an amount of capital and 

initial expenditure oii deep cultivation and the len..tl, of t’ r 
which the plantation occupies the grouml before 
profit. 


security [)roporiioiii,l to thr 


^‘Uiiiinu’ t< 


But capital and security are comparatively recent l,e(l-i'..| 
lows among the inhabitants of ivarni c•linulte^s. whifo the dw- 
comforts of life in the tropio.s for natives of cooler climate^ liav, 
hindered the intelligent employment of capital bv thein'in th,' 
inoister regions where the best results arc obtainable, ileiiee 
tlie field is still open. 

Meanwhile Agricultural College, s in India are uiriiiim , mi 
a large number of highly educated young men for whom foev 
is no visible means of sub.sistenee outside Government service. 1 n 
the grmvthof ordinary crops, tliey cannot compete with tlie rayat - 
who is fully ahyc to the advantages of any improvement introduced 
ill the cultivation of such crojis, and so realise.s the full value of 
hi-s labour on his own land, mid will not work elscivliere for aiiv 


wage that pays the employer who can only grow the .saiiie crops 
ill the isame way. 


It is therefore only by the judicious use of capital mul special 
knowledge that the educated Indian can hope to make I'ai’min- 
pay. Does not the cultivation of plantation crops otter exaellv 
the upening that he ret }U ires ^ 

The graduate of’ ati Indian Agricu] rural College, wlfh a good 
technical ediication, .should he able, with a comparatively sLall 
stock of capital, to compete with the Euro[)ean jilaiiier — whu has 
all the disadvantages of an alien, and who will not live in a 
tropical ciiruato except in rcluni fur a relatively high rate i.d' 
niterest on the capital invested in his education and mi liis 
plantation. 

At any rate the present ja’oHts are luidoubtcd, and the 
outlook appears to shew an ample Held fui' both. 

From this point of' view the .systematic investigation of the' 
potentialities of such capitalists crops, and instruction in tlie 
technicalities of their cultivation and disposal, might well form 
one of the main lines of work in Agricultural Colloecs. 
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One of the more obvious subjects for such investigatio!i 
the wild date palm which dourishes wherever rice is grown, mid 
which seems capable of development as a sugar producer on h 
much larger and more important scale.* 

But there must be many other such woody plants of known 
importance, besides those already commonly grown in plantations, 
the economics of the systematic cultivation of which would repav 
local scientific investigation. 

* # 

Coconut Cultivation has been the subject of several recent 
abstracts in the Bulletin of Agricultural Intelligence and of Pimit 
Diseases issued by the International Institute of Agriculture, 
Koine (notably in the issues for September, 1912, and January. 
1911)) which condense into a very small space an enormous amount 
of detailed in formation on costs, methods ot cultivation and 
manuring, and utilisation. 

Estimates of the capital cost, per acre, of plantations, vary 
from between £12 and .£IG fora plantation of 2,50U acres, to .toU 
for clearing and planting one of 500 acres. 

The cost of production of copra in Ceylon a].)pcars to be under 
£7-10 per ton and the price about .£22, leaving — on an estimated 
pruclucLlon of about 15 cwts. per acre— a profit of £10 per acre, 
for rent and interest on capital, when in lull bearing. 

It i; 

SuoAR KKUM Nipa Ekutiuans.— Iu h roceiit ^Memoir Mr. H. 
E. Annett says of the Nipa palm:— “This plant grows in 
low-lying lands by the sea in the Sunderbans, Chittagoii^s^'. 
Burma and the Andaman Islands. An aleoliulic drink 
is made from it and I understand a small amount of sugar 
also. In tlie Philippine Islands it is used to a considerable 
extent for sugar making and alcohol production. ’ 

The following extracts are from a [laper by Mt. H- 
Gibbs of the Bureau of Science, IManila, read at the Eighth 

* c.f, I’iio Diito Palm Su^kv liidii?jtry, ry H. L. AiuieU, .Mcuioii'S u[ the 
AuricuUuie in India, Vo). II, No. S, Chomical Series, 
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-’!)7 

I„tN-national Congress of Applied Clievnistry, ;n,d sim- d 
the “ Louisiana Plan tor " : — 

“Since tlie Nipa is the only palm uddcli |)r.)ii,i.„. 

,^,iy great commercial importance as a producer of siiaar .ap i",, 
others will be considered here. 

is an erect, stendess palm, the loaves a,ul intloivseeiavs 
y\^\ng from a branched root stock, the leaves pi)i)mte, t.i l o 
meters long. The Indorescenco starts from neui' tho base of tlu* 
leaves, erect, brown, 1 to V.-) or 2 meters higli, hearing immerous 
sheathing spathes, and both male and female tlowers. This 
palm grows only along the inoutli of tidal rivers in l.ev tiih- 
lands subject to overflow of bracldsh watei' as tlie tides rise each 
day, and it will not thrive in localities wltere eithei* fVesli or sea 
water alone is available. It reproduces itself and in nianv 
localities extends its growing area, encroaching upon tho sea. 
Nipa swamps of considerable size and importance occur in a num- 
herof the province.s of the Philippines. Swamp lands, .subject to 
daily overflow by the tides, to tlie uninitiated would np[)ear 
to be of’ no value, but this palm, growing in great abinulance 
in these localities, gives a })rofitable crop wlien properly 
exploited. 

‘'Since the Nipa palm sends its in fl ore.se ence up from the 
base, and hence is near the ground, the flower stralk is con- 
veniently situated foi‘ tlie gathering of sap, Four years after 
planting the seed, it liears fruit, hut it is not tapped for it.s sap 
until the fifth year. Some time after the fruit lias formed, the 
stalk is cut ucro.ss near its top, usually just below tlie fruit, and 
each da}^ a thin slice is removed to keep the wound fresli and to 
facilitate exudation. The sap, as it Hows from the stalk, is clear 
and transparent, ahriost colorless, and very sweet to the taste. 
It is collected in small receptacles, usually once a day, and trans- 
ported in boats to the distilleries. In some districts palms, 
which are to-day in a perfectly healthy and thriving condition, 
have been known to have yielded sap on a commercial basis for 
the past 50 years. The industry is in many respect.s capable of 
improvement, Avhich would lead to greater profit. * 
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“ The Nipa palm sap is probably the cheapest raw material 
now being utilized for the production of alcohol and alcoholic 
beverages. The industry i.s confined to the Philippine Islands 
where it readies considerable magnitude, over 90,000,000 litres 
of sap being produced yearly, and distilled in pot stills, continuotu 
process stills and modern rectifiers. The pot stills produce a 
[leverage varying in composition from 20 to 55 per cent, alcohol 
the continuous process stills, alcohol of about 50 per cent, piiritv 
and the modern rectifiers, 93 to 96 per cent, spirits, One of the 
distilleries now in operation is producing 93 per cent, alcohol at ;i 
cost of less than 0 04 dollars (T’^nited States currency) per litre. 
Sugar is not produced in commercial quantities from the 
sap of the Nipa palm, but all indications point to the possibilitv 
of creating a profitable industry of considerable magnitude. A 
conservative estimate of production is as follows ; — 2,000 palms 
per hectare yield 86,000 litre.s of sap, containing 12 per cent, 
recoverable sugar, equivalent to 10,750 kilograms of 96 per cent, 
centrifugal sugar.* An equipment corresponding to a aOO-ton 
sugar mill can be kept running for 180 days of the year on the 
sap from 750 to 1,000 hectaresi of Nipa lands, and should 
produce annually about 9,000 tons of 96 per cent, sugar. 

‘‘ The cost of refining will probably be approximately the 
same as for cane -.sugar, for, owing to the absence of bagasse, fuel 
will liave to be purchased, opposed to which is a saving clue to the 
absence of crushers. The sap arrives at the mill in the same 
condition as the juice of the sugar-cane after the addition of the 
lime. 

“In order to inhibit inversion of the sucrose of the juice, 
the collecting vessels must be coated with a thick mixture of 
lime and water before being placed in position to collect the sap 
droppings from the cut stem. Sap has been found to undergo 
no change in 10 days when treated in this way. 

“ The refining of this sap will require, with the exception 
of the crusher, the ordinary equipment of a sugar mill, and at 


Over 4 Ions per acre 


t 2*000— 2, .‘>00 acres. 



notks. 


present I am strongly of the opinion tint „ 
made from the Nipa lands throuol> tlie est.l ro' 
refineries than distilleries. I fniu. , "■ ' ’ ''''""’m supr..,,. 

nevei' have been realized have been livulT 

ii, j;™'; ; 

Orn/ota v.rm.-<, in Java and India, for siio'ar , i ■ " 

commercial scale attractive to the investment of ’l.’?’"'"' ' 

American capital. Hmvever, in the o.ase of tl e \- 
the difficulties encountered with other p.alms 
Some of the points of special advantage to tm, V'''"' 
r„llow.s:- ” ' ^'1’" ns 

■■ Th. »«,„,» eO« i„ , 

active production merely by thinning, or, in the case of 

.sivamps employed in the alcohol industrv, this work is air’ 1 

well under way ; many large areas are not 'now put to Vt! 

,aiul are to be had for a small investment; the plants rmlh'ml' 
themselves and it is probable that each plant is capable of pro 

diicing for more than fifty years ; the flower .stenrs are clo'e' to 

the ground and the work of gathering the sap is ^luicklv and 
easily performed : the producing plants grow very close too-ofher 
and the production per hectare is large; transportation of the 
sap IS cheaply accomplished through the numerous waterways 
and maybe still further reduced by the construction of pipe li.ms' 
“ 111 conclusion I must point out that while these estimatos 
are the results of accurate laboratory and field inve.stigations 
(hey must be .substantiated on a small factory scale. ”lf no 

unforeseen difficulty is encountered. I believe 'splendid returns 
wili accrue.” 

The conditions under which this palm grow.s in the Sunder- 
bans, would scorn to be worth investigation by caiiltaii.st.s 
(A, C. Dobbs.) 


1 HE Stkriltsation OF Sreds. — Xuiiierous metliods are in use 
ioi. destroying the mlcro-organisiirs wliich oceui’ on or in the coats 
^ffseeds, Tlie most general nietliod consists in washing the seed 
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with an antiseptic, such as corrosive sublimate. A new procf-.ss 
which appears to give yet more satisfactory results, is descrihed 
by Messrs. Pinory and Magron in the Bnlletin de la Soci/f,: 
Botaniip^e de Frrtnre 59, 1912, page 009). This proc-ss, 
which has been employed also by others, consists in immersino' 
the seeds in commercial hydrogen peroxide. According to the 
observations of the authors cited, hydrogen-peroxide is efficacious 
in destroying micro-organisms and produces no harmful effect on 
the .seeds, even though the latter be soaked in it for many hours, 
Messrs. Pinory and Magron state, moreover, that hydrogen- 
peroxide exercises an accelerating influence on germination. 
Peas treated with the re-agent began to grow a day and-a-lmif 
before similar, untreated seed, and seed of Orohts fttherosus, treat- 
ed previously with peroxide, germinated in 8 days— as against 
days taken by untreated seed. Those facts, if they prove to be 
generally true, are of cousiderable importance, not only from a 
scientific and theoretical point of view, hut also from that of 
practice. To give but one illustration, the .seeds of many grasses 
germinate with extreme slowness : if they could be made to 
germinate in the course of a few days, not only would time be 
trained but loss from birds and ground animals would be reduced.— 
Thf^ (jfccrdc'nev.^^ Chronicle. 

■* * 

Coffee 'Manuring on a Scientific Basis.— We take the 
following letter from the Plantev.^’ Clivonicle, the official organ 
of the United Planters’ Association of Southern India — as illus- 
trating the advantages of seeking technical advice in cases where 
it is proposed to remedy marked deficiency of cropping power 
by manuring. 

“ I think the results obtained from 3 years’ cultivation and 
manuring according to a scheme proposed by our Scientific 
Officer, Mr. R. U. Anstead, should be of interest to all readers 
of the Planter^^' Chronicle interested in coffee— and, I may say, of 
advantage. Like many other fellow-planters, year after year I 
applied manures, usually nitrogenous, and in the usual style. 
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.\ry oO acres of hearing coffee on one F . 
another, replied to my best efforts u^itl ' ’ 

t!ic former, and ]4-.i5 on the latter r '''' 
former averaged 5 tons, and the latter ut " il,,- 

niauures applied averaged 4 cwts, per aerj 
poonac, with bone added oecasionallv ’ m' 

Tlie cost worked out lo about R,s, -f, years li,],. 

I was doing the places well. The Fsh! ■T' V'"'’ ' 
after year I looked for the bumper that' '■""'.'ear 

anything like a decent crop ( 4_,4 ew't.s ^ 

year it dropped to 2 ewts. In parts of tlirP-TT^ 
a -cabbagy ” look. Failure be^an to nall'n 
of our Scientific Officer made nie say to myselT' "“f 
all oyer again, get my soils analy.scd thormmbiv ' 

Ml'. Anstead’s advice F’ This T dl4 ?■ '' '"’d .seek 

Mr. Alfrec! Gordon Salmon, Fenchin'ch\\venr? 

the analyse.s very thoroughly, and ebaro-ed r-, '. o'," 

I .sent these analyses to Mr. Anstead ami asked hF r 

took every trouble in working out a h veaiV sei.en e ' 
rather 2 years, and, after seeing the result's last Vov i , 
«-as ajile to advise for another year. I accqited hi.; advieeTith ' 
out question. Before giving the scheme he asked a numl i' 

qiie.stions ,v rainfall, elevation, as])cet, etc,, ami what I I-, 
prepared to spend per acre. To the hitter I replied lls o- . 
cartage. This worked out eventually to about Rs .T> peJ. .u.l' 
'u- an increase of Rs. 12 to what I had been spending.' Jlv'eron 
'lent up, oil the aO acres, from 9 the previous year to If) tons miri 
from 10 to 18 ; on the 100 acres, from 9 the previous vear p', 'iS 
'oifowed by 21. I therefore, on the 1 ,i0 acres. ,spe„; Rs , ;,;,i 
'"oreon Tnanurcs (which wa.s equal to alioiu I.! tons of crop) ’u,d 
l'‘r.this increa.se my crop doubled it.self. this year Ian, ex- 

pecting (with anything like good rain, which ha.s not come vet. 
pii 7th .) 18 op 

■‘'■'c-'?. If this comes off, and I see no reason why it', should imi 
> good rain, I .shall average 1,1 tons for ;1 years off the .In 
acie.s, and .10 tons oft the 100, against ,1 tons for ,s years, and l i,';- 
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tons. The ^Yhole aspect of the Estates has changed and parts 
which were “cabbagy ” are now vigorous, with a good spread 
and long spik^^ close knotted wood. Parts which have just given 
8 — 10 cwts. an acre are scarcely feeling it, and will give O— 7, wliilt 
other parts which have just given 6 — 7 are doing the same again. 
A neighbouring Estate carrying out a scheme on the same Hues 
is having good results also, after a succession of heart-burnino 
failures. Readers will say “yes, you just happened to hit good 
seasons, wait and see ! I am open to wait and see, and mean- 
while instead of a deficit every other year which is far too 
common on most Estates, I can show handsome profits fur 
consecutive years, and see no reason why 1 should get a dtlicii 
again, provided I carry on manuring and cultivation in the .sound 
way recommended by our Scientific Officer, whose excellent article 
on manuring, in the Planteri<' Chronicle for January 25th most 
of us must have read. In addition to my crops increasing, the 
quality of the bean has vastly improved also. Last year one 
lot topped the market, and the rest also sold well. Previously 
the coffee from these Estates used to be in the same boat as nuiiiy 
others and realized very ordinary prices. The report, since 1 
started manuring on the lines laid down by Mr. Anstead, is 
invariably good, and the li(|uor ■* exceptionally good.” 

(Sd.) P. M. Wilkins. 



reviews. 


This C'ottox Worm ix Ei!YIt, nv Gekxlo C. DuikiKnx, v . r .>. - 
X paper originally contributed to the British Seclidii ol tlic 
luteriiatiotial Association for Tropical Agriculture ami sub- 
sequently printed as a special article in the Bulletin of the 
Imperial Institute, has been issued separately under the above 
title. In it the author gives a very useful account of the hi.story 
of the cotton worm {Prodenia Utura) and iiicldeutally a history 
of the development of cotton growing in Egypt, A sumnmry 
jj iriven of the complete life history of the insect as worked oui 
by F. C. Willcocks, which is very similar to the life history of 
Prodcuue in India. The insect is of peculiar interest because it 
Uone which was present in the country before the cotton crop 
was of importance, and seized upon the newly introduced crop.-* 
which nourished at a time u’hsn other food was scarce. A 
detailed account of the occurrence of the insect in the early 
years of the development of the cotton industry is given, and the 
-rradual recognition by the authorities of the senousne.ss of the 
pt and the measures adopted for combating it. The first 
method which was tried with any great measure of success was 
picking and burning of egg-masses and larvae, and akhough t is 
did not alway.s meet with success, it is clearly painted out that 
tiio failure was more due to inetlicienoy ot organisation thaii -c 
the method itself, and tliat a campaign on these lines organi.sci 

and carried out by the new Agricultural Service proved success ul. 

An extremely interesting point k the occuuence o ■ 
disease caused by a uiicro-organi,sni (d/icrcsporidimn 
which does great execution among the worms, and i-s appait } 
iiidigenoLis. Another point of extreme interest to 
growers is that, althoUL^h tlie 



304 


AOKlCULtUlUL JOURNAL Of INOlA. 


[VllI, u, 


pest of tobacco, etc., yet it Jias iu this country never turned it^ 
attention to cotton, the most important Indian cotton pest Winu 
the cotton boll-worm, which directly attacks the cotton b .||x. 
whereas the cotton worm of Egypt mainly attacks the leaves. 

The author also includes an account of the regulatiuiis 
issued by the administrative authorities at various times, and 
shows that such methods can, when carried out by a eompeteut 
staff* effect a great deal and prevent much loss. At the uni 
of the article a brief summary is given of the report of tlie 
Commission appointed by Lord Kitchener to consider the cotton 
worm and the cotton boll- worm pests of cotton, and of the 
measures suggested for combating thetu. An interesting eliaii 
is also given showing the yield of cotton and the severity of 
the cotton worm attack from 18‘J0 to 1912.- -(A. J. G.) 

* )!t 

We are indebted to Babu Jamiiii Kumar Biswas, yuiier- 
iutendent of the Kangpur Tobacco Farm, for a copy of hi> 
book “Tamakar Chash (printed at the College Press, 117-1. 
Bow Bazar Street, Calcutta. Price, Be. L-8). 

The book, which is written in Bengali, contains 133 pages 
It deals with the cultivation and curing of tobacco lor oidinaiy 
use in India ami for cigar and cigarette making. The llisl 
three pages are devoted to the history of tobacco — its diticuveiv 
in Cuba in 1492, and its introduction into Furope and Ada. 
Pages G to 14 describe the effoits of Government and private 
persons to Introduce exotic varieties of tobacco into India. 

The language in which tlie varieties of tobacco are described 
on pages 21 to 2S is too technical to be understood by [Lin 
})eople and could be suitably replaced hv ordinary Bengali. 

The outturn per acre in Kangpur is stated by the autliurun 
page 73 to be from 15 to 20 maunds — or 10 to 12 /.y^A <</(.< pvi' 
bigha, and on page 89 lie estimates the value of the outturn ai 
32 haliam per acre worth Rs. G per hdiatiy making a total, attei 
adding Rs. 2 as the value of leaves rejected at the time of 
pruning, of Ks. 194 per acre. Allowing Rs. HG ior total 
expenditure a profit is shewn of Rs. 73 per acre. 
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The reviewer s experience in Tirhoot wouKi lu.licHte that 
this figure is too high. The profit in the latter distnci is -iveu 
in a recent leaflet on the subject published by the DepaMin. iii oi 
-Voriculture, Bengal, as Rs. 20 per acre, but allowaik-. . nu.M 
of course be made tor variations in price and quality. 

On the whole the book is a good one and should be useful tr. 

Bengali tobacco growers.— (N. C, C.) 


'['he Forest Records, Vol. IV, Pt. 111. Useful Exotics 

IN Indian Forests by R. S. Hole, f.c.ii., e.l.s., k.e.s. 
Printed at the Government Press, Calcutt-v. Price 
As. 4 or 5d. 

What promises to be a useful series of uionugraphs has bwii 
inaugurated under the above general title in the Indian Forest 

introduction of 19 pages, devoted to a discussion of the 
Nalue of exotics generally and the necessity for careful choice and 
ureliniinary trials, will well repay perusal-particularly by tires,. 

whom the mere casual importation of seed ol desirable plam> 
appears to be an easy and rapid method of rural eeonomK. 

development. ^ • n 

The subject of the first of these monographs is 
■ Urivn DC the Mesquit Bean, a form of which has been 
■'dc'llfiilly introduced into Sind where, at Miaiii near Hyderabad, 
it has spread spontaneously and saved the Monuineut Garden from 
ihe inroads of shifting sands. 

The pods provide a useful fudder in suon desert regions.. 

iA, C. D.) 


DEfARTMENT.vn FuHUCATIO-NS. 

The first annual 

North-West Frontier Province (printed by I 

.Co,, Calcutta) has recently eenissu.1,^^^^^^^^^^^^ 

relates chiefly to expcimien 
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inipleiuents, crops, and varieties of crops and fruits. Europuui 
introductions appear to have a better prospect of success in tliLs 
far Northern corner than elsewhere in India, — among those that 
promise well being rye grass and some English varieties of cereals. 
Even blackberries, imported from France in 1911, have borne gdod 
fruit. Twenty-two acre>s are planted with fruit trees at Tarn, 
Several early varieties of peaches have been introduced, whicli 
it is hoped will enable Peshawar growers to market this fniij 
fully a month earlier than at present. Superior varieties of 
grapes and oranges are also being experimented with. 

A variety of the Mesquit bean (('./. above, p. 305) has done 
well at Peshawar and is being tried on a large scale at Dora 
Ismail Khan. 

An unwelcome introduction is berseem dodder, which is 
almost invariably imported with the seed of berseem from Egypt. 
A recent abstract in the Bulletin of Agricultural Intelligenco 
and Plant Diseases issued by the International Institute of Agri- 
culture, Rome (January, 1913), indicates that this dodder is a 
.specific variet}^ wliicli has been named (egyptAaca and it 

would seem advisable to take special precautions to raise clean seed 
of berseem in India while it is still possible to keep this dodder (uit 


Tfif, Central Provinces Agricultural and Co-operativr 
Gazette (printed at tlie Deshasewak Press, Nagpur, Annual 
.subscription Re. I) continues to provide Interesting reading 
for the large number of Its subscribers. 

Besides shorter notes and notices, tlie l^eeeniber and -lanuarv 
issues contain articles on Sugarcane cultivation in India fy 
IMr. McGlashan and. under the title of Agriculture and Co- 
operation, an account of the important conference of Agricul- 
taral Associations hehlat Akola, in No\'ember, at which it \va> 
decided to establish ‘'Co-operative Unions ” for the; niaiiitciianct' 
of pure seed of cotton and other crops. 

A lecture by Major Baldrey, on cattle breeding, has been ap- 
pearing serially since February, and will be followed by a second 
having sifccial reUrenec to the rattle of the Central Provinces. 
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The note« of the Kegi.strar of Co-u{ienu.ivt' ..[vr 

insight that is of inore than proviiioinl iiat-b.t iiou (h^ 
n.ictical working of these societies in the Cenlj'al Ihnviii- 
n'e supplemented by interesting accounts of lliC lailU'ils ji;. 
■rlass \vorks-~‘‘A Factory that owns itseif/’ ami '• llhthm. >: 
Ithe Founder of \hllage Banks/' in the Ff.ihrum v and M.atvh 
issues respectively. 

The Bombay Department of Agricultui'e h'as issued a^ a 
Bulletin (No, 54 oi 1912) a note on steam ]>]onghii)g liy Mi', 
^[usto of the P. W. D., recently Agricultui'ai Ihigiiioor in the 
Bombay Presidency (printed at the Oovenimeiit (hmiral 
Press, Bombay. Price annas 10 or \ ]>l) 

While on leave in England in the autumn of JOli, Mr. 
Musto, on his own initiative, spent 5 woeks investigating tin- 
subject of mechanical power cultivation, and tlie luilietin may b*- 
taken as an authoritative exposition of the present economic valu-^ 
the various available systems. A steam plant is only reenm- 
mended for deep ploughing of large areas, and particularly fui' 
the eradication of tlie strong HarinJi grass which can only h<' 

■ mt rid of by turning up the soil to a depth of .some 16 inches. 

Briefly, the author's conclusions are overwhelmingly in favoiu' 
of the simple system of drawing tillage iniplements backwards and 
forwards, between two engines on oppo.hte hde-s ol tlie area tobr 
cultivated, by means of cables, This is known as the double engine 
^vstem. The engines move step l>y step alternately along head- 
lands sotue 440 yards apart, cultivating the land between tliem.^ 

Tlie chief disadvantage of the system is the heavy initial 
c(wt of the smallest etheient plant, which comes to about 
K>. 40,000-und will plough about 8 aeve. a day of hard black 
cottoti-sQll, to a depth of ir. to ts iuches, and du acre.s or uu.rc u. 
half that depth. The cost per acre, however. .1 "“'/'"jy 

can be kept employed tor IdO days in the tear, r. y"’ ‘ • 

\tr. ^[uslo at les.s than Ks. I.') in the foniier ease, anc 
Ks, (i in the latter. . ... r,v.. 

Two or three such phuds are about to recetve ,a tnal .n lud.a. 
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The Burma Department of Agriculture has issued a Buile- 
tin (No. 8 of 1912, price annas 12) on Cotton Pests in Burma. 
It contains a short account by Mr. K. D. Shroff, Assistant 
Entomologist, of U pests, with suggestions for minimising the 
damage done by them. 

The Journal of the Madras Agricultural Students’ Uniou 
is issued quarterly from the College at Coimbatore, the sub 
scription being Re. 1 a year. The 2nd issue, dated January 1913, 
contains, among other notes of local interest and articles, ?i 
short account of the Madras Agricultural Stations and the 
objects aimed at in their work up to the present time. It U 
proposed to follow this up, in future issues, with a series of “ Farm 
Notes ” summarising the work of the Stations, and drawing 
attention to any experimental data which may have been evolved. 

This should prove a useful current review of the experinieiu 
al work of the Madras Agricultural Department, and ought t<- 
attract the attention of agriculturists in that Province to the 
work of the Agricultural Stations. 

A paper entitled ‘‘ AgTiculture and my Experience on th^ 
Working i.>f my Farm ’’ read at the Madra.s Agricultural 
t’ereuce in July, 1912, by Mr, Veiigail Krishnan Nayaiiar, a 
landowner of N. ^lalabai' who was tor some time a student ol 
the College at Coimbatore, is one of several interesting appeiidi 
(,‘es to the account of that Conference begun in the previous issu- 
of the Journal under imview. — (A. C. D.) 

* 

Tropical Agkiccli'Urist. — Wc are asked to state that iht 
Tropical Agriculturist has been purchased by the Ceyloii 
Agricultural Society — who are now sole proprietors— and h 
obtainable from the office of that Society at Peradeiiiya. I he 
issue for April 1913 is an interesting one, and contains as 
supplement the report of the Committee appointed by the .Board 
of Agriculture, Ceylon, to arouse public interest in the question 
of a College of Tropical Agriculture and to point out the 
advantages of Ceylon as a site for such a College. 



I'DBLICATIONS OL' THE lllEEIilll, OEl’UM- 
MENT OF AGIUCL'LTOKE IN INDIA 


To BE HiD FROM Messks. THACKEK, SDLN’k A CO CiL. c rn i 

'‘''‘'p;‘ice,'A"ec77r-'‘ '0. ,1. J.U.. 

Kcport of tlie Aj^rieiiUiii-iU Ueseaidi Itifstihite !U),j CoIKvf. n„ , . 

Imperial Cotton Specialist), foi’ the years ]tf07 09. llcpcrt d tlir 

Iti'poii of the Agricultural Kcssearch Institute and Colk-v i r .. 

IjDperial Cotton Specialist), foi' the year 1909-10. Price 4 or 5^' '** *'^" Isoporl cf ilic 

Keportof the Agricultural Research Institute and Cnllc-e IhisT n * *• , 

Imperial Cotton Specialist), for 1910-11, Ihdce, As o o^)/ 

Keport of the Agricultural Research Institute and Colleen' Ihisfl ir . . 

Imperial Cotton Specialist), for 191 M2- Price, As. 6 oiMg. ^ KepDit o) the 

Keport on the Progress of Agriculture in Imlia, for the years. 1907-09. Price, As. 6 or l>l 

Keport on the Progre-ss of Agriculture in India, tor the year 1909.10. Price. As. a or 7./.' 

lleport on the Progress of Agriculture in Incli.a, for 1910-11. Price, As, 12 or U- fi-/ 

Report on the Progress of Agriculture in India, for 191112, Price, A<, 6 or ‘li 

Proceetiings of the Hoard of Agriculture in India, heiti at Pdsa on the 6th ,Tantn*v ns, i 
follovring clays (with Appendices). Price, As. b or 9d, ^ 

Proceedings of the Board of Agriculture in India, held at Ih.sa on the latli Januarv 1906 amt 
following days (with Appendices). Price, As. 12 or h'. 2d. 


Proceedings of the Board of Agriculture in 
19U7 anti following days (with Appendices). 


India, held at Cawiipur on the lijth Fehnuuv 
Price, He. 1-2 or U'. 6d. 


Proceedings of the Board of Agricuttnre in India, held at 
and following days (with Appendices). Price, As. 5’ or 9d. 


Biisa on the I'th Pehruaiy lOO^^ 


Proceedings of_ the Board of Agricnltiire in India, held .at Xagpiii' on the 1.5tli Fcbriiarv 19i'9 
and following days (with Appondiees). Price, As. S or 9d. 


noceedin^rsof the Board of Agriculture in India, hold at Piisa on the2Ut Felt nary 1910 ami 
lollowing days (witli Appendices). Price. As. 8 or ft/. 


Proceeding of the Board of Agriculture in India, held at Pusa on the 2oUi November 1911 
and following days (with Appendices), Pi ice, As. lU or h, 

Standard Cundculum for Provincial Agricultural Colleges as recoiumended by tlie Ho.^rd of 
Agriculture, 1908. Price, As. 4 or oti. 


fhe AgriculluraiJournal of India.' A hiuarteriy Journal dealing with subjects coiiiiecfeii 
With field and garden^ crops, economic plants and fniifs, soils, iiiaiiui-es, methods of cnlli- 
vation, irrigation, climatic conditions, insect pests, fiiiigns diseases, co-operative credit, 
agncultural cattle, farm iniplemcnts and other agricultural matters in India. lilmstrations. 
mcludiiig coloured plates, form a prominent fc.atui e of tlie Journal. It is edited by the 
Agricultural Adviser to tlie Goveinnient of India, assisted by an Advisory Committee of 
the Staff of the Agricultural lieseai’ch Institute, Piisa. Aninatl Unbicrij'tio}!, Ks, 6 or 
ud. including postage. Single copy, Hs. 2. 



Memoirs of the Department op Agriculture in India are 
issued from time to time as matter is available, in separate seri' s, 
such as Chemistr)^ Botany, Entomology and the like. 
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Vol. 11, No. 

V. 

Vol. 11, No 
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Vol. II, No. 

VII. 
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Vol. 11, No. 

TX. 

Vol. Ill, No. 

'■ 

Vol. HI, No. 

II. 

Vol. in, No. 

III. 

Vol. Ill, No. 

IV. 

Vol. Ill, No. 

V. 

Vol. HI, No. 

VI. 

Vol. IV, No 

. I. 

Vol. IV, No. 

II. 

Yol. IV, No, 

Ill, 


BOTANICAL SERIES. 

Studies in Root Parasitism. The Haustorium of Sanlalum albuhi.-. 
Part I.— Early Stages by C. A. IUrbek, m.a., f.l.h, Price, Ke. 1. 

Part II.— The Structure of the Mature Haustorium and the Inter-relations 
between Host and Parasite by C. A. Baubeb, m.a., f.l.s. Price, Ps. 
Indian Wheat Rusts by E. J. Butlbr, M.B., F.L.S. ; and J. M, Hay.man, 
D.v.s. Price, Rs. 3. 

Fungus Diseases of Sugarcane in Bengal by E. J. BUTLER, M.B., K.r,.}, 
Price, Rs. 3. 

Gossypiiun obtii!ii/oliu}7i, Roxburgh, by I. H. BUKKILL, M.A. Price, lie. i, 
An Account of the Genus Pythium and some Chytridiaccw by K. .1, 
BUTLEU, M.B., F.L.S. Price, lls, 4-8. 

Cephaleuros virescens^ Kunze ; ThoRed Rust of Tea by Harold IJ. M l>x, 
o.sc. ; and C. M. Hutchinson, b.a. Price, Rs. 4. 

Some Diseases of Cereals caused by Sd&rospora graminicola by E, ,J 
Butler, m.b., f.l.s. Price, Re. 1-S. 

The Indian Cottons by Ci. A. Gammie, f.l.s. Price, Rs. 7-8. 

Note on a Toxic Substance excreted by the Roots of Plants by F. Flet- 
cher, M.A., B.Sc, Price, Re. 1-8. 

Studies in Root Parasitism III. The Haustorium of Olax .Kmdiun hy 
C. A. Barber, m.a., f.l.s. Price, Rs. 2-8. 

Stmlies in Root Pcirasitism IV. The Haustorium of Cattsjera EhcuUi by 
C. A. Barker, m.a., F.L.b. Price, Rs. 2 8. 

Some Experiments in the Hybridising of Indian Cottons by P. F. Fvson, 
B.A., F.L.S. Price, Re. 1-8. 

The Varietal Characters of Indian Wheats by Albert Howaiul m. 

A.R.c.s., F.L.S. ; and Gabrielle L. C. Howard, m.a. Price, Re. 1. 

The Mulberry Disease caused by Corijnf,iim mort, Norn, in Kashmir, will 
notes on other Mulberry Diseases, by E. J. Butler, m.6., f.l.s. Prict. 
Re. 1-8. 

The Wilt Disease of Pigeon-Pea and the Pavasiti.sm of Ntorosmospora 
Cd&iti facta, Smith, by J. Butler, m.b., f.l.s. Price, Rs. 3. 

Studies in Indian Tobaccos, No. 1. The Types of Nicotiana rttdka, L, 
Yellow Flowered Tobacco, by Albert Howard, m.a., a.r.u.s,, e.l.s, : 
and Gabrielle L. C. Howard, m.a. Price, Ks. 4. 

Studies in Indian Tobaccos, No. 2. The Types of Nicotiana laharnm. B. 
by Albert Howard, m.a., a.r.u.s,, f.l.s.; and Gabrielle L. C. 
Howard, m a. Price, Us. 9. 

Studies in Indian Fibre Plants, No. 1. On two varieties of 8ani,. 
Cvotalarui jnncaa,h., by Alkekt Howard, m.a., a.u.u.s., f.l.s,; ami 
Gabrielle L. C. Howard, .m.a. Price, Re. 1. 

The Indiience of the Environment on the Milling and Baking Qualities f>.‘ 
Wheat in India. No. 1.— The Experiments of 1907-08 and UKJs 09, Ily 
Albert Howard, m.a,, a.k.c..s., - f.l.s, ; H, M, Leake, m.a,, e.i..s, : 
and Gabrielle L. C. Howard, m.a. Price, Re. 1-8. 

The Bud-Rot of Palms in India by E. J. Butler, m.b., f.l.s. Price. 
Rs. 2. 

The Economic SigniHcance of Natural Cross-fertilisation in Iiidi.i by 
Albert Howard, m.a., a.r.u.s., f.l.s. ; Gabrielle L. C. How.a;i-. 
M.A. ; and Abdck Rahman Khan. Price, Rs. 4-8. 

Millets of the Genus Sataria in the Bombay •Presidency iiml Sind 
by G. A. Gammie, f.l.s., Imperial Cotton Specialist. Price, Kc. 1. 
Studies in Indian Fibre Plants. No. 2.— On Some New Varietic.s of tfi'ds'w 
rnwnatinu^, L., and Hibisenf! Habdarilfa, L., by Albert Hobaki'. 
M.A., A.R.C.S , F.L.S.; and Gabrielle L. C. Howard, m..a. irue, 
Rs. 3. 

Notes on the Incidence and Effect of Sterility and Cross fertilisation iij 
the Indian Cottons by H. M. Leake, m.a. (Cantab.), f.l.s. ; anti 
Prasad. Price, Re. 1. 



BOTANICAL SERIB5 —mfhl 

IV No IV. Note oil the Iiiliovitance of Red Coloui- :iiid IJ. it y 
tol- ■**' ' isation in Coru/ioi'ns tlic coiiint<iii .hiio I'Uvit, hy [. M, 

BCRKiLL, M.A. ; ami 11. S. Kinlosv, k.i-', i’lir-. H - i 

U !! Vt. Ij u;v;, 


Observations on Certain K\trri-In(lian Aj.-i.it ic C’. tt..! 

M.A., K.aM PRRSH.Ui, Asst, fotiie Iv-ot,' .iiii' \\ 

Price, Re. 

The Morphology and Parasitism of Hhi'irxipniii \<\ \\ .1,!’. 

A.R.O.i^.i F.I' S. Pvive, Us. '2. 

I The Inheritance of some Charaefers in Wlieat-l. l.y A. ■..a., -.i,.,., 

* F.r,.s, ; and Gahrikuk L, C. ffow.wtin m a. riic.-, U- i. 

The liitliience of the Knvironnient on thn Milling' ami UaUing - 

of Indian Wheats. No, ’2,~The Rvpeiinieitts of UHift ln and 
A. Ho^VAP.n, M.A,, A.u.c.s,, ; G.iinuRi.i.K L, C. How.^nn, m.a. ; 

H, M. LbaKE, RL.s. Price, Re. ). 

XT ITT The Varieties of Soy Beans foinul in Bengal, Bihar and Orissa ami thcii 
,1, V, possibilities, Viy R, W'oonUfiL'sK, M.A,; ami L’. S. TaYi.uii. 

Price, Ks. 2. 

IV. On Phptnphthora parai-ilira nov, spoe. by -I. P l> m'l l i:, i; ^r•. Price, 2. 
AT qt-iuHes in Pernnostporatft by K. <1- Bi’TT.bi;, , >■ I-"-,. Impei i.il 
Mycologist, and O. JS. KrhK.\>iNi, i,.Ag, 

■D.;,siK«v Pi'iee. Rs. ‘2. 


Vob iV.No. V. 

Vol. IV. ^0- 
\\d, V, ^0. 

Vol, V, 


Vol. V, No. 
VoJ. V, No. 


Vo!. VI, No. I. 
Ycd. VL No. II. 
voi. VI, No, m. 
Vol. VI, NO, IV. 


Myeologif'nl As^i^Jiaiit. 

Bombay Price, Us. 2- 
Vnf-es on Pollination and Cross-Pertili.sation in tlie Commoti Bicc Plant, 
Orr« Linn,, by G. P. Hect.jk, n.se. I nee, Be. b 

A Bclcrotial Disease of Rice by F- ■!. D Sif.AW, nse. (Loud.), a.kcs., 
TM.S. Price, Ue.l. 

Inheritance of Characters in NHfktaa U<h'>nt^y, liv (iAnhii'J.i.r: L. c. 
Howard, M, A. (in 

^tndics in IiuUan Cottons, Part I -Tlio Vegofative Characler. by H. M. 
^ Sake! mT p,l,s=. ; and Ram Pk.isad. ijn nu pr.....] 


Vcl I, N*^- L 
Vub I, No. II- 
Vol. I, No, HI. 
Vol. I, No. IV. 
Yob I, No. V. 
VqI. I. No. VI. 
Vol I, No. VII. 


'ol. I, No, VlU. 
;vl. I,Nc. IX. 
VoV 1, No. X. 
Vol. II, No. I. 

Vol. II, No. IL 
VoL II, No. HI. 

Vol, II, No. IV. 


CHEMICAL SERIES. 

The Con>po.itio., of Ihun ».ul Dew ly J. 'V,u.t.u L..v,„h.„ 

m. o.» F.l.C. Price, He. 1. 

The 'composition of the Oil Seeds of Iiulia by -T. W. Leathki;. rh.n., k.i.v. 

ThlLo:’ orwafcofoon. son ,h.n„« D.y Wool.e. hy T W-UT.. 

Price, Ro.L ^ . i„i„aiihv j. Wai.tkk LK-^T5i''‘b‘ l).i>., 

Water KeQuirenients of Crops in ImK j 

vh.n., r.T<o. '"pono As.k Uu M , 

TI,o CooipoMdoo o| t .0 

Bnifaloes and Us Be. I S. 

« 1. . - , 


Records of Drainage m Indm by 
Price, Re, I. 


lli.P,, IM.c. 


Records 01 j/injx.'n'' 

D.SC, ; N. dtiMir, t.- ■) 

of Mnu of ^ C 0 »s oj,a Jhn w - 

amlitH Vaviations PaitD,»>) a.. 


Prij'C, Re. 1 S. 



CHEMICAL SERIES— 

Vol. 11, No. V. A contribution to tlie knowledge of the Black Cotton Soils of 
W. H. Harrison, M.se. ; and M. R. Kamaswami Sivan, b.a. 

Re. 1. 

Vol. II, No. VI. The Date Sugar Industry in Bengal. An Investigation into its Chemist, 
and Agriculture. By H. E. Annett, b.sc., f.C.S., M.S.E.A.r., assiste ' C 
G. K. Lele ; and BHA1I.-AL M. A MIN. Price, Rs. 3. 

Vol. Ill, No- I. Evaporation from a plain Water Surface by J. W. Leather, iiu, 

F i-C. I^ ice, Re. 1. ' ’’ 

Vol. Ilf, No. H. Studies in the Chemistry and Physiology of the Leaves of the Betel i„p 
by H. H. Manx, n.se. ; D, L. SaHarraruphe and V. G. PAT\VAKi.jn>,, 
{In prm ) 

ENTOMOLOGICAL SERIES. 

Vol. I, No. I. The Bombay Locust by H. M. Lrfiioy, m.a., f.e.s., f.z.s. Price, IL. 
Vol. I, No. 11. The moic Important Insects injurious to Indian Agriculture by H, M. 
Lefroy, M.A., K.R.S., F.z.s. Price, Rs. 3. {(htt of print.) 

Vol. I, No. HI. The Indian Surface Caterpillars of the Genu.s A or o(i» hy H. M. Lrfrov 
M.A., F.E.9,, F.z.s, ; and C. C. Gho.sh, b.a. Price, Re. LS. 

Vol. I No. IV. Individual and Seasonal Variations in Helopeltis ftwrora^ Waterhoime, 
with description of a new species of Helopeltis by Harold H. M a.nn! 
I). sc. Price, Re. 1-8. 

Vol. I No. V. Tlie Coccidre attacking the Tea Plant in India and Ceylon by E. E. GRRp;^^ 
F.E.s. ; and Haroi.d H. Mann, p.Sc. Price, Re. 1. 

Vol. I, No. VI. The Mustard Sawfly by H. M. Lefroy, m. a., F.E.s., f.z.s. ; and C, C. 
Ghosh, b.a. Price, Re. 1. 

Vol. II, No. 1. The Rice Bug by H. M. Lefuoy, M.a., f.e..s,, f.z.s. Price, Re. 1. 

Vol 11, No. 11. Remarks on Indian Scale I insects (Corefrff?) by E. E. Green, f.e.s,. f.z>. 

Price, Re. 1-8. 

Vol. n, No. HI. The Red Cotton Bug by H. M. Lefroy, m.a., f.e.s., f.z.s. Price, Rc. i. 
Vol. II, No. IVL The Castor Semi-Looper by H. M, Lefroy, m.a,, f.e.s., f.z.s. Price, 

Vol. II, No. V. The Tobacco Caterpillar by H. M. Lefroy, m.a,, f.e.s., f.z.s. Price, He. 1-S 

Vol. II, No. VI. The Cotton Leaf- Roller by H. M. Lefroy, m.a., f.e.s., f.z.s. Price, He. i s. 
Vol. II, No. VII. Notea on Indian Sc.ale Insects {i''Q<'chUk) by H. M axwell-Lefroy. m.a., 
F.E.S. , f.z.s. Price, Re. 1-8. 

\'ol. II, No. VHT. Life Histories of Indian Insects i.CoUoptera-1), by H. IM axweli.-Lf.froy. 
m.a., F.E.S., F.z.s. Price, Rs. ‘2. 

Vol II No. IX. Life Histories of Indian Insects— II. Some Aquatic Rhijnchola and 
CoJeopUra, by D. Nowrotee, B.a., Asst, to tlie Imperial Ento- 
mologist. Price, Re. 1. 

Vol II No. X. Life Historie.s of Indian Insects — HI. The Rhinoceros Beetle 

Rhinoceros) and the Red or Palm Weevil {Rhynchophorm Fe.rrnc(iuiHii' 
by C. C. GHO.SH, E.A., Asst, to the Imperial Entomologist. Piice, Rs ‘2. 
HI, The Food of Birds in India by C. W. Ma.son. m.s.r.a.* ., editLcl by H. 

Maxwbll-Lkekov, m.a., f.e.s., f.z.s. Price, Rs«7 8. 

Vol IV, No. L Eri Silk, by H, M. Lefroy, m.a,, f.e.s., f.z.s., Imperial Entomologist ; and 
C. C. Ghosh, b.a,, Assistant to the Imperial Entomologist. Prire, Rs. :l 
Vol. IV, No. 11. Tetriginre (Acridinre) in the Agricultural Research Institute, Pusa, witli 
descriptions of new species, by J. L. Han<'OCK, f.z.s. Price, Re. 1. 

Vol. IV, No. HI. The Big Brown Cricket ac/mfmus, Stoll), by C. C. Ghomi. ir.n. 

Assistant to the Imperial Entomologist, Price, Re. 1. 

Vol. IV, No. TV. Life Hi-stories of Indian Insects (Hyraenoptera), by G. H. Dni, h.a,. 

Assistant to the Imperial Entomologist. Price, Rs. 2. 

Vol TV. No, V. Imitiiry into the Insecticidal Action of some Mineral and other rompoinub 
on Caterpillars, by H. Maxwell-Lefroy, m a., F-R.sc, f /.s., mpcmi 
Entomologist ; and R. S. FlSlOW, u-Sc-, f.c' S , Fibre bApert totliel^ovi 
of Bengal, Price, Re. 1-8, 


BACTeRIOLOGICAL SERIES. 

Vol. I, No, I. Studies in the Bacteriological Analysis of Indian Soils. No. 1. llv 

H I'TCniNSON, R.A., Imperial Agri. Bacteriologist. Price, Ks. - • • 

Vol. I, No. 11. Rangpnr Tobacco Wilt, by C. M. Hvichixson, b.a.. Impel iai Au'ii, 
Barteriologist, {In the press,) 



VBTERINARY SERIES 
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I, No. 

II. 

Vol. 

I, No. 

ITT. 

Vol. 
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IV. 
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AnapbylaxiH in the )ai-ger animals, by Mujor ,i p 
b.Kc., I.C.v.i;,, Imperial BactenoJogist, Mitktesur.' [>\ 


t;, M.A., 


Salvarsan in the treatment of ■'^nrra in horses, iJo-v u,.! i • 

J. 1). E. Holmrs, M.A., D.^ic., i.c.vj),, ImpL'iKi! it.. 'm’:!.'' 

te-sar. Price, Ke. 1-4. ■ MaU- 


.Some more siicces.sful Expeniueiits on the treatment ot 
Camel with recominentlations for Systematic treatmenr, by a, 
M R.C. V.8. Price, Re. 1, 


Contribution to onr Knowledge of the Innniiiie Bodies ocrinu i’ ir p,* 
I’inderpeat serum and of the variations occiin ing in the serum' -a m. i.', 
of animals during Rinderpest and during immuniKation and' iiu.- i 
immunization by Dr. P. HaUTI-t;v, n..sc. [fn ihtf. pmn. \ ' ’ 

Some cases of Surra treated in the field and in the InUoratory diirin.. rii,- 
autumn of 1911, by Maior ,T. 1>. K, HhiaiKs, m.a., i»!sr.. 

(In thf. pre^ys.) 
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on Cotton in Bihar in 1904, )ty H. M, hKyiiov, m.a., k.k.s., r.z.s., 

P,ke, A,.4o. 6,i. 

A.. Outbreah of Cotton Pests in the Punjah, 19(J,j, hy H, M, Lkfuoy, m.a.. r r.s.. 

F.M. B.itomologist, r. ice, As. 4 or M. 

...Is! Vvtpnsion of Jute CtiUivatioii in India, by U. S. Flnlow, I3.?r., .lute 
* Soeciaiiat to the Government of Eastern Bengal and AsHaiii. Pidre, Ay. VI 
orl«.*2d. (Oufo/prinC) 

i/- tUrsoi-t on the Fruit Experimeuts at Pusa, by A. How.aku, m.a, (Cantrdi.i 
tLond.l. F.L.S., Imperial Economic Botanist. Price, As. 6or6d. 
y In trials of the South African Eoenst Fungus in Tmlia, by K. J. UrruKK 
' F LS* lal Mycologist ; o.icl H, M, I-f,fsov, m,»„ f.e.s., k z.s„ 

Entomologist. Price, As. ‘1 or Jd. 

F.,.^ Tnfeatine Domesticated Animals in India, by C. WAHsniTO.v, m.a,, 

TooS to it Agricultural Society of England, Price. As. 4 or 6d. 

A p.^liminarv Account of the Biting Flies of India, by H. M.Lkfkoy, m.a., f.k.s., 

A pi ©hi y ’P’nt’ninolo^ist Pi'io©, Kc* 1 or U. (Oui 0 / 

useinClienncal Labovatovies of fbi! Depart 

5 “ 

, OuVlaiDodde,.,by A. Howak... m.<., f.i .h., F.™oi,..c Dota,,,... 

' TSatVoml Cave of U 

s.!ravc™e!;'rpavXrE«p''^^^^ 

.:;:t;;u:KFte.,sio„;fC,,«iva.ionofm,ePUo^ 

The Millins and Baking QoaUl.es EMnoniirEotanisti an,l 

ui:; ::tl,:ineak or on Tea in the Reeling BU,™, in ii-dsno, 

by^W. MeUaR, M.a.. B'Se. Puce. He. o .. i.aboralon of 

List of Sanjes need in, India (ovCon..^^^^ 

Imperial Entomologist, Pusa. 1 lu , bv sit Jamf.s Wir.soN, k.o’.-.i. 

Memorandum on Indian Wlieat for the Bnti.sh >larhet. 1. 

Price, Aft. 4 or thf- 
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No. 21. 
So. 22. 
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So. 24. 


No. 26. 
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No. 28. 

No. 29. 
No. 30. 


No. 31. 


No. 32 

No. 33. 
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No. 35. 


No. 36. 
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Memorandum rejxarding Leading Kucalypts suitable for India, by F, JiooTH- 
Tuckbk, Cominiasioner, ISalvation Army, Simla. Price, As. 4 or 5<i. 

The Milling and Baking Qualities of Indian Wheats, No. 3. “Some New Pusi 
Hybrids tested in 1910,” by A. Howard, m.a., a.R.C.S., F.L.S., Impeiial 
Economic Botanist ; and Gabrijsi.i.k L. X3. Howard, m.a., Personal Asst, to the 
Imperial Economic Botanist. Price, As. 7 or Sd, 

Insecticides Mixtures and Recipes for use against Insects in the Field, tlie Orchai.l 
the Garden, and the House, by H. Maxwell-Lbfroy, m.a., f.z.s., Irappiiai 

Entomologist. Second Edition, Revised and Enlarged by T. Bainbrigge FLETCHri;. 
R.N., F.E.S., F.z.s. Price, As. 12 or b. 2d. 

The Indian Saltpetre Indnstry, by J. Waltkk, Lbather, Fh.D., F.I.C., Imperial 
Agricultnr.'il Chemist; and Jatindiu Nath Mukhbrji, B.a., b.sc., Second Assist- 
ant to the Impeidal Agricnltural Chemist. Price, As. 8 or 9d. 

Report on the Flax Experiments conducted at Dooriah in 1910-11, by E. M. VASi>R 
KEiiKHOVE, Flax Expert to the Bihar Planters’ Association, Price, As. 6 or 7ti. 

Note on the present position of Cotton Investigation in India, by Bernaed Coventkv, 
Offg. Inspector- General of Agriculture in India. Price, As. 2 or 3d. 

Experiments on the Cultivation of Sugarcane at the Partabgarh Experimental 
Station, 1909-11, by G. Clarke, f.i.o. ; H. E. Annett, b.sc. ; and Sykd Zamin 
Husain, b.a. Price, As. 5 or 6d, 

The Cultivation of Lac in the Plains of India, by C. S. Misra. b.a., First As.dstaiu 
to the Imperial Entomologist. Price, As, 8 or 9d. 

Directions for the Cultivation of Eri Silk. Price, As. 3 or 4d. 

Report on the Flax Experiments conducted at Dooriah in 1911-12, by E. M. Van nr, 
KEKKHOVE, Fibre Expert to the Bihar Planters’ Association. Price, As, 1-6 or ‘2<l. 

Whe.at Experiments on the Botanical Area, Cawnpur, and their bearing on Wheat 
Cultivation in the United Provinces, by H. Martin Leake, m.a,, Economic 
Botanist to the Government of United Provincea ; and Ram Prasad, Assistant 
to the Economic Botanist. Piice, As. 3 or 4ii. 

A Note o[i some Interesting Results following the Internal Administration of Arsenic 
in CanW and other Diseases of the foot in Horses, by Major J. IL E- Holmes, 
M A., D.sc., M-R-C.v.s., Imperial Bacteriologist, Muktesar. Price, As. 2. 

Some Aspects of the Agricnltural Development of Bihar, by A. Howakd, m.a., 
a.R.C.S., f l.s , Imperial Economic Botanist Price, As. 4 or 5d. 

Diseases of Rice, by Dr. E. J. Butler, m.b., f.l.s. {In the press,) 

Report on the Flax Experiments conducted at Dooriah during the year 1912-13, by 
E. M. Vandekerkhovk, Fibre Expert to the Bihar Planters’ Association. (In the 
■press.) 

Note on the MacFadyean Staining reaction for Anthrax Bacilli, by Major J. D. E. 
Holmes, M.A. , r>.sc„ i.o.v.D. (In the press.) 

Notes on Experiments with Sugarcane at Sabour, by C. S, Taylor, b.a. (/fi the press.) 


BOOKS 

“ Indian Insect Pests,” by H. M. LefroY, m.a., f.k.s,, f.z.s. Price, Re. 1-S. {Old ot 
p7'int.) 

‘Indian Insect Life,” by H. M, Lefroy, m.a., f.e.s,, f.z.s. ; and K. M. Howi.ktt, 
B.A. 786 pp. Price, Rs. 20, 

“ Wheat in India,” by A. Howard, m.a,, a.k.c.s., f.l.s, ; and Gabrieli, e L, C. 
Howard, m.a. 288 pp. Price, Rs. G. 




